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Objective: Physical activity interventions that address tBsué of obesity are becoming
common. With Internet and cell phone usage becommicrgasingly popular, these interventions
are beginning to adopt these new delivery methdds purpose of the study was to
systematically analyze interventions published leetw2007 and 2010 that used the Internet or
cell phones for promotion of physical activity angoadults 21 years and olddbesign: A
systematic search for physical activity intervensiaising the Internet or cell phones was done
using the CINAHL, ERIC, Google Scholar, and Medlidatabases independently by two
researchersResults: A total of 11 articles met the inclusion criter@nly one study used a cell-
phone based intervention. Of these 11 interventiansajority of them were found to be
effective. While all of them utilized a theoretideckground, not many measured changes in the
theoretical constructs. Of the ones that measstath changes most found no significant
changes. In addition, practically significant difnces between control and intervention groups
were not found in all of the studie€onclusion: Internet-based and cell-phone based
interventions were found to have similar effectiessm as face-to-face programs. With the
advances in technology these approaches will becoore prevalent and future research will
be needed to enhance the success of these appoacthpromoting physical activity.
Recommendations for future interventions are pregid
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INTRODUCTION obesity, an increase in mortality and alleviatioh o
mental health disorders has been found (6). In
Obesity is a salient public health problem leadiog addition, quality of life, especially in the eldgrl
other chronic illnesses such as heart diseaseetdgb enhances community engagement/social interactions.
and some cancers. According to the Behavioral Riskhe Center for Disease Control and Prevention (3)
Factor Surveillance System, 26.9% of the populatiomecommends adults participate in moderate-intensity
in the United States is obese (3). Studies hasaish physical activity for a minimum of 150 minutes per
that individuals that were obese had a 10 to 50%veek along with strength training activities twiee
higher risk of mortality from all causes and report week or more. Moderate-intense activity occurs when
from 2005 indicated that approximately 112,000an individual elevates their heart rate and is swga
excess deaths were due to obesity (5). Factorsasich Examples of activities include fast paced walking,
diet and physical activity contribute to the obgsit water aerobics, riding a bike, tennis, mowing tneri
epidemic. Specifically, lack of physical activityeans manually, etc. Recent reports from the BRFFS irtdica
reduced energy expenditure. This reduction enablethat only 51% of adults partake in the recommended
the body to gain weight, when energy intake inasas amounts of physical activity. Evidence showed ihat
or is maintained. Currently our society typicalgatls aided in energy consumption and expenditure, and
a sedentary lifestyle, which has served as a lgndinreduced mortality from all causes by 30% (16).
hand in obese communities. Outside of its vitakiol ~ With half of the country living a sedentary lifelay
risk reduction of the stated chronic illnesses and interventions must adopt innovative approaches. One
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such way is through the use of technology. Actess quasi-experimental design or pre-test/post-tesigdes
the Internet and mobile phones is widespread and isr qualitative design, (v) studies that involvedheat
consistently growing. Approximately 50% in the U.S. health behaviors other than physical activity, (vi)
and 74% of individuals in Europe have Internet asce studies that did not use the Internet or cell psaasea

It was found that 55% of the populations using theprimary source of intervention delivery.

Internet are accessing health/medical informatiom

13% obtain fithess and nutrition related informatio RESULTS

(9). This has allowed for a new medium of delivefy

health education interventions. A vast majority of The purpose of this review was to determine the
behavioral health interventions have begun usiig th effectiveness of Internet-based physical activity
new wave of technology, as they are cost-efficiemt  interventions in adults from 2007 to 2010. Sincéyon
instantly accessible. Many of these e-basedll studies met the inclusion and exclusion critdtia
interventions are seen with diabetes, nutrition,can be said that more studies need to be conducted
smoking cessation, and other health behaviorsdmitsi with a focus on tailored messages. These studees a
of physical activity (9). A limited number of stedi summarized in Table 1.

for physical activity through the virtual world hav Five of the 11 interventions were conducted in the
been conducted. United States, one in Australia, and the rest iroge.

A review of Internet based interventions in 2007With regard to the domain of the studies, five were
indicated their valuable role in increasing physica conducted with community members in the area of the
activity, although specifics of programs had notrbe respective universities, two in health centers, tom
established (18). Another review suggested similakorksites (a hospital, and one from random worksite
findings (17). The latter review found follow upnies  throughout the region), one from school, and onenfr

to have an impact on behavioral sustainability andarea churches. Only one intervention was mobile
amount of contact times with participants. In aiddit  based. The duration of programs ranged from six
not all interventions used theoretical backdropsctvh  weeks to one year. The average age of participants
made effectiveness difficult to determine. ranged from mid 20’s to late 50’s, with a majority
The purpose of this study was to determine theheir 40’'s and 50's. A large number of participants
effectiveness of Internet-based physical activitywere Caucasian, except in one study by Pekmeti et a
interventions in adults from 2007 to 2010. A (10), which focused on the African American
systematic review of existing studies that havecommunity. Participants in the study conducted by
explored this relationship was used in the studyCarroll et al. were 59% African American (2). With
Studies from 2007 onward were used due to a reviewegard to gender based patrticipation, Dunton e4al.

conducted in 2007 (18). was the only study that had all female participants
especially ethnic women. Other studies had both
MATERIAL AND METHODS genders as participants in their studies, with poritga

of them being women.
Article searches were conducted on CINAHL, GoogleTypes of measurements conducted in studies were
Scholar, ERIC and Medline for the time period offairly similar. A majority of studies utilized
2007 to 2010. Keywords used to search for articlepedometers to measure steps and the seven dalgrecal
were: Internet based physical activity intervergion Body fat percentage and waist circumference were
web-based physical activity interventions, Interaedd  also evaluated to determine body composition in
cell phone based interventions, and technology¢baserelation. Carr et al. determined a cardio risk scor
physical activity interventions. Approximately 60 based on blood pressure, cholesterol, and C-reactiv
articles were located and narrowed down to 11 baseprotein levels (1).
on the inclusion and exclusion criteria. Two All interventions utilized a theoretical backgrourd
researchers conducted the search independently articular, Social Cognitive Theory and the
arriving at the chosen studies. Articles were fulgd  Transtheoretical Model were either used separately
to determine eligibility. together in a majority of the programs. Theory of
Criteria for inclusion were: (i) studies published planned behavior and the Health Belief Model were
between 2007 and 2010, (ii) studies in the Englishalso seen in two studies. Carroll et al. found ifigemt
language, (iii) focus on adults, (iv) participamtsist  increases in behavioral (p<.001) and cognitive @g¥.
be at least 21 years old, (v) Internet/cell phose im  processes of change, but none for self-efficacy or
the intervention, (vi) intervention only involved decisional balance (4). Hurling et al. found irages
physical activity, (vii) randomized- controlled dgs. in perceived control and expectations for physical
The exclusion criteria were: (i) articles publishedactivity (7). Pekmezi et al. reported a 50% progjics
before 2007, (ii) non- English articles, (iii) inglion of  to the next stage of change and increased cognitive
participants under 21 years old, (iv) studies usingand behavioral processes of change (10). No change
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Table 1: Summary of internet and cell-phone based physici#ity interventions from 2007-2010

Study Year Age Theory Location Inter vention Dur ation Major Findings

The intervention group showed a significant incee@mssel-reported
moderate physical activity (p = .03), and a siguifit reduction in
9 weeks  percent of body fat (p =.04). They also had a dicarit increase in

Hurling et al. 2007 30-55 mixture of theories  Uditéingdom  'Ntemet and mobile based

intervention perceived control (p <.001) and expectations (p¥).dor physical
activity.
Social Cognitive Project Stride: Inteme¢ All groups showed a significant increase in phylsazdivity based o1
Theory and Pittsburgh, based individually tailored self-report from baseline to six months by 5.2% fioch 6 months to
Marcus et al. 2007 445+93 Transthrgorelical Pennsylvgania physical act?:/‘ny 12months a yeanl') by 5.9%. Significant changes ywere seen wesk tests
Model intervention (p<.001) for all groups.
BMI (p<.05), fat percentage (p<.001) and diastdiiood pressure
(P<.01) were significantly reduced for all groupadicating no
Transtheoretical Computer tailored significant value with an internet based physicalivity program.
Spittaels et al. 2007 25-55 Belgium " sl " 8weeks  The e-mail group only had a slightly greater refhrcin body fat
Model intervention inreal life

percentage (p<.05). Tailored messages showed néficagt impact

in increasing physical activity (p>.05). Participmirequently used
and appreciated the internet based program.

An increase in physical activity (PA) post intertien was seen wit

all 3 groups (p<.05). At 2 mos. and 5 mos. follopy @n increase in

Sodial Cognitive  Queensland,  Health e-steps: FACEV. 15 \yoeus  pA was seen with FACE (p<.05) and IM (p<.01). A rdase was

Steele et al. 2007 38.7+ 12

Theory Australia 1Ov.1M seen with the 10 group between the 2 and 5 moavialp (p<.01).
Overall, all modes of delivery were proven to bieetive
GTH-Plus participants showed a significant increiatbe number of
Sodial Cognitive steps (p<.01) taken at post test and follow upweece more likely to
Winett et al. 2007 53 Theory Guide to Health (GTH) 7 months reach their goal steps (p=.023) than the contralipr GTH-Plus and
GTH-Only groups indicated an increase in seff-ratjoh behaviors
ratherthan the control grouy
ALED-I group had a significant increase in steps(@3) along with
Transtheoretical Laramie Active Living Everyday a significant reduction in waist circumference, arary risk ratio
Carr et al. 2008 494 +1.7 Modeland Social Wyomingl (ALED-1) Program 16 weeks  (p=.04), and triglyceride levels (p=.01). Overalhypical activity
Cognitive Theory levels in both groups increased but no differeroetsveen groups
were found.
H;:IL;ZIE;I? Number of minutes walking in the intervention grdupreased at 3
Dunton et al. 2008 428 Transtheoretical California Women's Fitness Planner 12 weeksmonths (p=.035) and a significant increase wasfalsod in MVPA
(p=.045).
Model
5 - PAM (physical activit
Slootmaker et al. 2009 23-39 Sou;lL(éggnmve Netherlands monito?))a{m PAM-coaych 3 months No significant results were found.
vy in Dutch workers
An increase in the amount of individuals meetingPAEstandards
Transtheoretical Geneva, . . was found at the first (p=.045) and third (p=.0@#pw ups based on
Wanner et al. 2009 437 Model Switzerland Active - Online 6 weeks self-reports. Object‘rvépmeasu)res (pedor%peter;l?h[dﬁcag significant
results in any groups.
Transtheoretical Philadelphi The Computerized Health No ;lglnlﬁga_ml changes n mcreasmgf ph);slbcal %}mg?;ween th”e
Carrolletal. 2010  46.4+11.4  Model, Sef- g UED Improvement Project 6 months ~ CONTOl and intetrvention groups were found basetherv-aay recall
Ny Pennsylvania Increases in behavioral (p<.001) and cognitive @4 processes of
Efficacy (CHIP)
change.
All groups showed a significant increase in physiaetivity (p<
Social Cognitive .001) from baseline to 6 mos only. Participantshe interventions
. Theory and Providence, Step Into Motion- African also showed a significant increase in cognitive emhavioral
Pekmezietal 2010 42.58 +9.87 Transtheoretical Rhode Island i Americans 12months processes of change (p<.05) from baseline to thefplow up. 50%
Model of participants progressed to the next stage ofiglhawhile 46.7%

maintained their stage and 3.3% regressed a stage.

perceived barriers or benefits was indicated in thédunton et al. (4) developed their intervention
study by Dunton et al.,, although the number ofcomponent from the “Meals Matter” website that
participants in the action or maintenance stageomprised physical activity and dietary behavideer
increased after three months (4). Hurling et a). (7this study, a separate webpage was built for its
indicated an increase in perceived control (p<.@0) participants to track physical activity. Each peipant
expectations (p<.001). took an online assessment and was given tailored
While programs were based on theory, significanimessages, followed by 10 weekly emails. These
results were not found in every study or were notmails entailed support messages and provided
measured. Measurements on theoretical constructearning tools to increase physical activity. A
were not conducted by Carr et al. (1), Marcus et alsignificant increase in physical activity was sé¢leree

(8), and Spittaels et al. (12). Results from precesmonths post intervention.

measurements by Wanner et al. (14) were not listed Hurling et al. (7) incorporated the use of cell-pas

the article. with the Internet as part of their intervention.
A multitude of intervention designs were applied. | Participants went through an initial assessmenthen
one study, primary care physicians were involved (2 Internet which determined barriers and levels of
Computerized tailored reports were given to pasient physical activity. A physical activity plan for theext

to help promote physical activity. Reports weredohs seven days, along with implementation intentions wa
on the self-report physical activity surveys anddeveloped. Reminders and “assessors” regarding the
provided participants with personalized information plan were sent to participants via email or celbpdn,
such as: activity prescription, questions to askbased on the preference of the participant. Intiwotdi
physicians, and potential health benefits. Resultsolutions for barriers to physical activity, and
indicated that participants who were initially more motivating benefits (optional) were also sent tenth
active were more likely to show and discuss report@ significant increase was found on accelerometer
with their physicians. readings (p=.02), and moderate physical activitg wa
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found from a self-report survey (p=.03). fingertips. With regard to participants, Caucasian
Marcus et al. (8) compared tailored Internet basednales and females were predominantly tested, with
messages with paper based and a website only groupnly limited studies utilizing various diverse eithn

to determine effectiveness. Educational/motivationabackgrounds. In addition, women tended to be the
materials, goal-settings, and links to beneficialmain gender involved in these studies, while atrit
websites, along with email prompts, were givenhi® t was mainly found with men. While theoretical
intervention group. No significant differences werebackdrops in each study strengthened the designs of
found with the amount of change in physical agfivit each program, some significant relationships were
levels in all three arms. Change in exercisefound and others failed to measure its impact.
performance was the only significant finding in all Web-based programs were found to be as significant
groups (p=.001). Pekmezi et al. (10) took a similaras face-to-face and paper based programs. Sedentary
approach to Marcus et al. (8) with the Africanindividuals showed greater improvement from
American community. Significant increases in baseline to post-intervention in terms of physical
physical activity (p<.001) were seen in the first s activity than non-sedentary participants. For insta
months. Carr et al. (1) found the ALED-I program to have
Slootmaker et al. (11) utilized a personal activitysimilar effective levels as the classroom based
monitor (PAM) along with personalized physical intervention. More so, the Internet-based ALED
activity advice on the Internet for Dutch workers. program was more beneficial for sedentary indivisiua
Activity advice and goals were based off of scoresghat were overweight/obese. While physical activity
from PAM. No significant results were obtained. increased in participants in both groups, no sigaift
Spiitaels et al. (12) transformed a CD-ROM physicalchanges were found from baseline reports by Caetoll
activity program into a website, which allowed for al. (2). Dunton et al. (4) showed that the Women'’s
stage-based emails to be sent as reinforcements. Ritness Planner program significantly increased
three armed approach was also used in this study. Wwalking and moderate to vigorous physical activity
single point in time tailored intervention, a taéd  women after three months. Thus, long-term exposure
intervention with repeated feedback and additionals necessary for effectiveness. The utilizatiorcel-
contacts, and a control group were set up. Sigmific phones with the Internet resulted in increased and
increases in physical activity and a reduction inmaintained physical activity by Hurling et al. (OQn
sedentary activities were found at six months posthe contrary, Slootmaker et al. (11) found the rimd¢
intervention for both intervention groups. was not an effective means of promoting physical
Wanner et al. (14) compared a tailored versus noractivity.

tailored website for physical activity promotion. At the same time, these interventions can be
Individualized counseling and feedback for daily categorized based on personalization, better krasvn
activities and strength training or strength andtailored versus non-tailored programs. Marcus et al
flexibility were given based on diagnostic quession (8) and Pekmezi et al. (10) found Internet- taitbre
Reminder emails to use the website were also seninterventions to be as feasible as paper-tailomss 0
The non-tailored website offered generic informatio Spittaels et al. (12) and Wanner et al. (14) alad h
for enhancing physical activity. While the numbér o similar findings and noted no difference between
participants meeting physical activity standardssingle-point and repeated feedback messages.
according to self-reports, was significant at tiratf Results from various studies found mixed result$ wi
(p=.045) and third (p=.002) follow ups, objective the duration of interventions. Some studies found n

measurements found opposing results. long-term effects, while others did not see a figant
increase until six months post-intervention. While
DISCUSSION Internet based interventions are effective, thestjoe

still remains about the length of the programsetach
The purpose of this study was to systematicallyeffective levels.
analyze physical interventions in adults that usedverall, Internet based physical activity programs
Internet and cell phones, published between 20@7 anwvere found to be as efficient as paper-based @r tiac
2010, and suggest ways to enhance the effectiveneface interventions. Its cost efficiency along witie
of such interventions. Internet based interventiares ability to reach more individuals, at the flexibjliof
not only cost effective and cost efficient but alsotheir time, gives more credence in utilizing anasdd
produce similar results as classroom based or paperogram than traditional methods.
based programs. Several consistencies, such amgdesi
trial arms, theories and assessments were sedrein t|_jmitations of the | nterventions
selected studies. A vast majority of beneficiaiies
this program were sedentary individuals and thes@rticles located for this review met the set inobus
approaches provided necessary tools right at theiéind exclusion criteria, and provided information
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regarding the effectiveness of Internet and mobilevalue in enhancing levels of physical activity. e
based physical activity interventions. In the sbarc same time, more studies with various ethnic angbsoc
only one article that used cell phones was foundreM economic backgrounds, along with programs focusing
research utilizing cell phones needs to be condum$e on males, need to be conducted. Interventions using
their popularity booms. In addition, studies comedr theories outside of the Social Cognitive Theory and
CD-ROM programs into websites or provided externalthe Transtheoretical Model also need to be develope
links for resources. Studies failed to use othemfof  Finally, designs of the programs need to go beyond
advanced internet technology such as: chat roomsimple websites. For instance, chat functions (salé
web-chatting features through Skype, socialweb camera), social networking websites, blogs and
networking websites, blogs, etc. The studies is thi forums, and interactive pages need to be incorpdrat
review only used basic Internet technology, likebwe This would expand the use and maotility of instant
pages. access information and perhaps increase outcomes of
In addition, theoretical backgrounds used forthese programs.

developing interventions served as a limitatione Th

social cognitive theory and transtheoretical modelCONCL USION

were predominantly used, leaving room to questien t

role of other theories in producing effective Internet and cell phone based physical activity
interventions. Also, all studies did not assess thénterventions are as effective as paper and classro
effectiveness of theories on the study. Therefdre, based interventions. Few studies exist that uske cel
was hard to determine the significance of theielial phones as a source of delivery. Of those articles
program development. It is important that futureexplored, individuals with sedentary behaviors
studies measure the constructs of behavioral teeori received the most benefit from these modes of
that they are using and document changes in thos#elivery. Further research needs to be conducted to
constructs. obtain a better understanding of its effectiveness,
Participants in these programs were predominantlyechnology continues to advance and gain popularity
Caucasian females, with the exception of one study

that focused on African Americans. Overall, theseREFERENCES
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