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Abstract and Introduction

Abstract

National recommendations call for children and adolescents to accumulate at least 60 minutes of moderate to vigorous physical
activity on most days of the week and for physicians to counsel their patients about physical activity. Physical inactivity tracks from
childhood into adulthood, and among youth, it is associated with unfavorable risk factor profiles that promote the development of
cardiovascular and metabolic chronic diseases. Few studies of clinical interventions to promote physical activity in children and
youth have been published, and the paucity of evidence describing effective interventions and significant barriers limit delivery of
counseling. However, existing studies provide evidence about elements of counseling most likely to be effective to guide clinical
interventions and inform future research. Based on a literature review, this article offers guidance for incorporating physical activity
promotion into clinical care, identifies gaps in current evidence, and suggests methodologic considerations for future research.

Introduction

The purpose of this article is to review and summarize evidence related to clinical interventions for physical activity (PA) in children
and youth and provide guidance for clinicians about the content and approach to counseling children and adolescents and their
parents.

Rationale for Clinical Interventions for Physical Activity in Youth

Health Effects and Physical Activity Prevalence

National recommendations call for children and adolescents to accumulate at least 60 minutes of moderate to vigorous physical
activity (MVPA) on most days, preferably everyday.[1] Children who are underactive are at increased risk for overweight and
obesity;[2] insulin resistance, decreased glucose tolerance, and diabetes; hyperlipidemia (increased total cholesterol and low-
density lipoprotein and decreased high-density lipoprotein); increased blood pressure and hypertension; and clustering of these
risk factors.[3-22]

Physical inactivity, child overweight, and their metabolic consequences track from childhood into adulthood, especially for older
children.[23-34] Physical inactivity accounts for at least 250,000 deaths annually in the United States.[35] Conversely, regular PA in
children lowers percentage body fat, visceral adiposity, triglyerides, leptin, and inflammatory markers and increases insulin
sensitivity and high-density lipoprotein.[7,36-39] Physical fitness in adolescence is associated with reduced cardiovascular disease
risk factors in adulthood, though PA must be sustained into adulthood to maintain lower cardiovascular disease risk.[40] Among
adults, PA improves mental health[41,42] and is associated with increased self-esteem in children.[43]

American children frequently fail to attain sufficient PA, and physical inactivity increases with age. In a study using accelerometers
to objectively measure PA in 1996 to 1997, 69% of 375 first to twelfth graders in Massachusetts accumulated 60 min/week of
MVPA.[44] However, compliance with guidelines fell dramatically from 100% in the youngest age groups to just 29.4% in 10th to
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12th graders. Only 35.8% of youth (9th to 12th graders) reported getting 60 minutes of MVPA on 5 or more days in the previous
week on the Youth Risk Behavior Survey in 2005.[45] Cardiorespiratory fitness, which is the net result of PA and genetic capacity,
and is inversely related to cardiovascular disease and all-cause mortality in adults,[41,42,46-48] was estimated by maximal oxygen
uptake during a submaximal treadmill exercise test in 3287 12- to 19-year-olds as a part of National Health and Nutrition
Examination Survey in 1999 to 2002.[49] Older males and younger females had higher fitness levels, whereas overweight youth
were less fit. Youth who reported commuting by walking or biking during the past 30 days (48.0%), vigorous PA in the past 30
days (69.0%), or less than 3 hours of TV, video, and computer use daily (47.5%) showed significantly higher fitness levels than
their peers.

Inadequate PA and sedentary behaviors, as shown by contemporary youth, have been implicated as important contributors to the
epidemic of childhood overweight. Overweight is caused by a chronic positive energy balance[50] and is inversely related to PA
and positively related to sedentary behaviors.[51] The number of children who were overweight (body mass index [BMI] = 95% for
age and gender) has risen dramatically over the past three decades, more than tripling.[52-54] By 1999 to 2002, 15.8% of 6- to 11-
year-old children[55] and 16.1% of adolescent 12 to 19-year-olds were overweight. Another 15.4% of 6- to 11-year-olds and
14.8% of 12- to 19-year-olds were at risk for overweight (BMI 85% to 94% for age and gender). In clinical settings, the proportion
of children and youth who are overweight or at risk for overweight may be even higher.[56] Forty-six percent of 11- to 15-year-olds
in one clinical study conducted in 2001 to 2002 were overweight or at risk for overweight, and this was even greater (55%) among
minority girls.[57] Children who were overweight or at risk participated in less PA and had more TV viewing, though they consumed
fewer food calories and fewer grams of fiber each day than normal-weight children. Minutes of vigorous PA was the only
modifiable risk factor associated with increased weight in this study. Preschool children with lower levels of PA have greater
increases in body fatness by school entry than more active children.[58]

Sedentary behavior, including TV and video viewing, is associated with decreased PA, increased caloric intake, increased BMI
and body fatness, and decreased scholastic achievement.[59-62] Increased BMI and body fatness in children is strongly associated
with watching 4 or more hours of TV daily,[59] and TV watching is associated prospectively with weight gain and other health
risks.[8,63] Two-thirds of children watch 2 hours or less of TV daily, whereas 28% of children watch 4 or more hours. Children with
access to computers and videogames spend an additional 30 minutes and 45 minutes, respectively, each day in sedentary
activities.[64] Child BMI is directly and positively related to TV time, and children consume significantly more calories while
watching TV.[65] Young children with TVs in their rooms spend more time watching TV and are more likely to have BMIs > 85th
percentile.[66]

Recommendations for, Impact, and Prevalence of PA Counseling in Clinical Settings

Annual counseling for PA in clinical settings is recommended for children and adolescents by the Bright Futures initiative[67,68]

endorsed by the American Academy of Pediatrics, the American Medical Assocation in its Guidelines for Adolescent Preventive
Services (GAPS),[69] and by the American Heart Association.[70] The American Academy of Pediatrics also recommends
assessing children's media time and recommending limiting total media time to 1 to 2 hours daily, discouraging TV viewing for
children under the age of 2 years, removing TV from children's bedrooms, and encouraging parents to role model appropriate TV
use.[71] Dishman and Buckworth reviewed early behavioral interventions for PA and concluded that health care settings were high
priority for PA interventions.[72] They concluded that PA interventions have moderate effects but are not long lasting and that
repeated counseling and intervention may be needed. The US Preventive Services Task Force found insufficient evidence that
physician counseling leads to sustained changes in adult patient behavior in part because of the lack of objective measures of PA
and long-term follow-up.[73] However, physician advice does lead to short-term increases in PA in many patients[7379] and may
increase by 50% the number of adult patients who increase their activity.[80] Patrick et al[81] found evidence that physician
counseling can increase PA and decrease sedentary behaviors for some adolescent patients.

Though these effects appear to be modest, the public health impact of modestly effective interventions delivered to a large number
of people may surpass that of some highly effective interventions delivered to a few.[79,82,83] With almost 1 million visits made
annually by children and adolescents <18 years of age to physician offices and outpatient clinics in 2003 to 2004, or about 2.6
visits per person,[84] pediatricians and family physicians are in a unique and potentially powerful position to provide repeated,
developmentally appropriate parental education and anticipatory guidance to children and adolescents about healthy levels of PA
and limiting sedentary activities such as TV and video viewing and computer and computer game use. Yet physicians report that
they often fail to counsel patients about PA because of lack of time, reimbursement, knowledge and skills, practical tools,
administrative support systems, and confidence that patients will change their behaviors.[85-88] Competing demands[89-91] during
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clinical visits and pressures for high productivity have also been shown to decrease delivery of preventive services.  These
barriers are likely to be compounded by the paucity of evidence on effective clinical interventions for PA in children and youth.[92]

Only 13% of adolescents (11 to 21 years of age) received counseling about exercise during 445 family medicine visits that were
directly observed over 2 days in 1994 to 1995,[94] comparable with rates for adults.[88] In a recent retrospective chart review[95]

for overweight children aged 3 months to 16 years seen in tertiary-care hospital-based general pediatric clinics, only 15% of the
charts included information on the child's PA or TV viewing compared with 69% with an adequate diet history. Among the 53% in
which child overweight was identified as a problem, rates of documented assessment were somewhat higher, 27% for PA or TV
viewing and 81% for diet. Dietary changes were recommended for 71%, but increased PA and limiting TV viewing for only 33%
and 5%, respectively. Adolescent and older children were more likely to be identified as overweight and counseled than overweight
preschool children.

The purpose of this article is to review and synthesize evidence from published studies of or with implications for clinical
interventions for PA in children and adolescents. Studies are categorized by clinical setting; whether subjects were healthy,
overweight, or with or at risk for chronic diseases (eg, diabetes); and by targeted age group. Implications for clinical practice and
research are discussed.

Methods

Medline was searched using OVID for all papers focusing on PA assessment or interventions conducted in clinical settings and
published since 1996. We used the search terms physical activity, Motor Activity (SH), exercise and Intervention Studies (SH).
Studies concerning athletic injuries were excluded, and searches were limited to humans and children (0 to 18 years). Including
health education or health promotion as additional search terms did not identify additional relevant papers. Abstracts were
individually reviewed by the first author to identify potentially relevant papers and the full papers reviewed to select those included
in this review. Additional references were identified by hand searching references in these papers and by searching for additional
publications of authors known to be working in the field. Our initial intent was to include papers describing randomized controlled
trials in primary care settings that used direct, objective measures of PA. However, because of the small number of such high-
quality studies, all identified studies were included and described, regardless of research methods and whether they concerned
healthy or higher risk children and whether conducted in primary care or specialized settings. Two reviews, 2 descriptive papers,
and 25 papers describing interventions were found and represent the work of 13 teams of researchers. No attempt was made to
summarize these studies quantitatively.

Summary of Evidence: Clinical Interventions for Physical Activity in Youth

We found no studies in health care settings focused exclusively on promoting youth PA and no evidence clearly defining the
elements of efficacious clinical interventions for PA in children and youth. All the studies found addressed multiple health
behaviors and a majority targeted weight loss. Preschool children were included in only 1 descriptive study[95] and 1 formative
study.[96] Published primary care-based interventions have primarily targeted adolescents and used computers[81,97-99] or
personal digital assistants (PDAs)[100] to assess PA and other behaviors and sometimes to assist patients in developing
personalized behavior change goals and plans.[81,97,98] One additional primary care-based pilot study focused on reducing TV
viewing among school-aged children and their families.[101] The majority of published studies targeted weight loss for school-aged
children,[102-112] adolescents,[113,114] or both[115-121] who were overweight (BMI > 95%) or at risk for overweight (BMI > 85%).
One aimed to reduce diabetes risk for overweight school-aged children and adolescents.[121] In 2 of these, children and
adolescents were recruited from primary care settings,[114,121] whereas the remainder were conducted as part of specialized
clinical weight loss programs.

Methodologic Issues

A number of the studies identified were pilot or feasibility studies, whereas a few randomized trials were found in primary care
settings.[81,98,101,114] Few studies used direct, objective measures of PA,[81,109,111] though several used fitness[106-109,120] as an
objectively measured outcome that is related to PA; some studies directly observed PA that occurred during structured PA
sessions.[115-121] Several weight loss studies in specialized settings were randomized controlled trials,[102-112,120] whereas others
were uncontrolled. Several studies had high dropout rates.[98,115-119,121] The studies, their attributes, and findings are
summarized in Table 1 .

To provide guidance for clinical counseling and identify potentially effective elements for inclusion in future research, we have
summarized the evidence from these studies about effective and promising intervention components.
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Primary Care Interventions for Promoting Physical Activity

Patient-Centered Assessment and Counseling for Exercise plus Nutrition (PACE+) for Adolescents[81,97,98] is an interactive,
computerized health behavior program designed for use with adolescents in primary care offices and clinics that addresses PA
and nutrition jointly. PACE+ has been evaluated in 3 studies of healthy adolescents in primary care settings. Interactive,
computerized software screens adolescent patients in the office waiting room for MVPA, fat, and fruit and vegetable intake. It is
based on social cognitive theory and the transtheoretical model; was developed using available literature, consultation with
experts, focus (text continues on pg. 16) groups with adolescents, parents, and health care providers;[97] and is an extension of
an earlier paper-based intervention for adult PA in primary care but content and communication messages were designed
specifically for adolescents. Based on computerized assessments of PA and nutrition behaviors, a health behavior profile is
created comparing current behaviors with health guidelines. Teen patients are then encouraged by computer prompts to make a
plan to change 1 PA and 1 nutrition behavior. Clinicians deliver brief counseling based on a 1-page provider summary of the
health behavior profile and plan and ask the patient to sign a behavioral contract.

In initial feasibility testing,[97] providers counseled adolescents for a mean of 8.6 minutes. The majority of adolescent patients
rated the computer program and printouts and provider interaction highly. Providers also gave PACE+ positive evaluations but
advised shortening the program. PACE+ has been evaluated in 2 randomized trials. The first—a feasibility trial—enrolled 117
adolescents (11 to 18 years of age) in 4 pediatric and adolescent medicine clinics and evaluated self-reported outcomes at
baseline and 4 months after the intervention.[98] Participants were randomized to clinician counseling based on PACE+ or
counseling plus 1 of 3 extended interventions— mail only, infrequent telephone and mail, or frequent telephone and mail. All
outcomes except vigorous PA increased significantly in all 4 groups and no differences were found between groups. Patients were
more likely to increase the behaviors they chose to target, except for vigorous PA.

In the second randomized trial of PACE+, provider counseling and 12 months of monthly mail and telephone counseling or a
comparison intervention addressing sun exposure protection were provided to 878 adolescents.[81] Accelerometers were used to
measure PA objectively and nearly two-thirds of participants completed 9 of 11 scheduled counseling calls. Boys and girls
receiving the PACE+ intervention significantly reduced self-reported sedentary behaviors. Boys reported more active days per
week and were more likely to meet PA guidelines at 12 months, but there was no dose–response effect. Intervention girls reported
decreasing their saturated fat and increasing their fruit and vegetable intake, but did not improve their PA. Based on these studies,
the authors concluded that an office-based intervention targeting multiple behaviors followed by telephone counseling and targeted
materials to support long-term behavior changes is feasible, promising, and warrants further research. Of note, in the first study,
less than half of the patients invited to participate actually did so. More than one-quarter declined, 12.5% were unable to complete
the computer program because of lack of time or technical problems, and 12% did not complete follow-up assessments. African
American adolescents were more likely than other participants to drop out. These well-designed studies suggest that computer-
assisted, individually tailored counseling for PA can increase PA at least in adolescent boys when it is supported by long-term
counseling though mail and telephone. This finding is supported by evidence from PA interventions with adults that indicate that
repetitive, individually tailored PA counseling can be effective,[122-128] but time spent in counseling by clinicians in these studies
was longer than family physicians currently spend for all health education activities combined during typical visits.[92]

Primary Care Interventions to Reduce Sedentary Behavior

In a small, pilot randomized trial, 28 families seen at an urban, primary care clinic were randomized to receive counseling or
counseling plus a behavioral intervention that included an electronic TV time manager to reduce sedentary behaviors—TV,
videotape, and video-game use—in 7- to 12-year-old African American children.[96] Both the intervention and control groups
received 5 to 10 minutes of counseling from a medical student using 3 brochures following a routine visit. The intervention group
received an additional 15 to 20 minutes of counseling based on social cognitive theory, instructions for setting TV budgets, and an
electronic TV time manager. Both groups reported similar reductions in children's use of TV, videos, and videogames at 4 weeks,
but the intervention group reported significantly greater increases in organized PA and increased time playing outside. This study
suggests that primary-care-based interventions to reduce sedentary activities have the potential to decrease sedentary behavior
and increase PA. However, the amount of counseling time provided in this intervention would be difficult to incorporate into most
primary care practices.

Interestingly, in a focus group study with parents of children of all ages,[95] parents indicated that counseling to limit TV viewing
and computer use conflicted with their views that these media can be educational. At the same time, they agreed that they should
be good role models for their children about media use and that physicians should remind them of this. This suggests that
counseling about media use may need to address parental beliefs and guide parents to select high-quality TV, video, and
computer options for children to choose from.
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Primary Care Interventions to Assess Physical Activity

In addition to the PACE+ studies previously described, 2 projects have used computers or PDAs to assess a broad range of
health behaviors and risk factors in adolescent patients and used this information to help clinicians target key behaviors for
counseling. One used computers to assess PA and other health behaviors and provided 20 minutes of targeted counseling by a
mobile team consisting of a nurse educator and 2 health education graduate students at alternative sites such as schools and
shopping malls. Overall, more problems were identified and documented using this approach than were documented in charts of
patients of comparable age, sex, race, and geographic distribution seen for preventive visits by 16 pediatricians and family
physicians. Although physical inactivity was the most commonly identified issue (20%), there was no difference between the 2
groups.

The Healthy Teen Project[100] is an ongoing project being conducted in collaboration with 6 family medicine and pediatric
practices in the Clinicians Enhancing Child Health practice-based research network. A PDA-based adolescent risk screener is
being used to assess 90 items based on Guidelines for Adolescent Preventive Services (GAPS). Adolescent patients are able to
complete the screener in 7 to 8 minutes while waiting to see their physicians. Physicians use a summary of the results to guide
discussion and help adolescent patients develop health action plans. The use of the PDA appears feasible, was well received by
teens and clinicians, and most clinicians continued using them after the conclusion of the feasibility study. Teens reported that the
PDA made it easier to discuss issues candidly with their health care provider. However, teens, especially young teens, had
difficulty developing action plans even with the assistance from their health care provider. Interestingly, teens were more adept at
making a plan for concerns they selected for themselves, suggesting that choice and readiness for change may need to be
incorporated into algorithms supporting counseling. Most teens did not want to participate in e-mail follow-up on their action plans.

These studies combined with the PACE+ studies indicate that using computers or PDAs to assess adolescent patients and help
them make behavior change plans is promising and warrants further study. However, it may be important that health behaviors
targeted for change be selected by the patients. It is also possible that there is a developmental threshold in early adolescence for
using computers to assist with behavior change plans and that these children may need additional guidance and support. The
finding that teens did not want e-mail follow-up contrasts with successful interventions using e-mail and interactive computer
follow-up in adults[122,125-127,129,130,132] and may have been because of targeted behaviors being selected by health care
providers rather than by teens.

Primary Care Interventions to Reduce Weight or Diabetes Risk for Overweight Children and Youth

Two studies recruited overweight or at-risk children and adolescents from primary care settings for interventions to reduce weight
or diabetes risk factors. One pilot feasibility study[102] combined a nutrition and PA intervention in an urban primary care office for
36 African American patients aged 8 to 18 years at increased diabetes risk. At baseline all participants had a BMI > 85% and a
fasting glucose-insulin ratio (FGIR) < 6. After a 12-week program held at the primary care office, the mean FGIR improved
significantly for 26 of the 36 participants who completed follow-up. The intervention consisted of 24 individual 45-to 60minute
sessions with an exercise specialist using stationary recumbent bicycles and a video dance game, 3 individual sessions with a
registered dietician, and 3 visits with a pediatrician. Patients attended about one-third of the exercise sessions, 2 of 3 nutrition
visits, and 1.5 of 3 pediatrician visits.

The Healthy Habits study[103] randomized 47 overweight adolescent patients to typical care or a behavioral weight loss program
initiated in primary care with a single session of physician weight counseling. Typical care patients received nontailored physician
counseling to accumulate 60 minutes/day of MVPA and eat healthy based on the Food Guide Pyramid. Patients randomized to the
intervention began by completing a modified version of PACE+, met with a pediatrician to discuss and finalize individualized action
plans, and received tailored counseling. Subsequently, they received a comprehensive behavioral weight loss intervention
emphasizing self-monitoring and using the Epstein's Traffic Light Diet (discussed below) and a manual to help them acquire
behavioral skills for weight control. They met in person with a health psychologist and then received 10 to 20 minutes of telephone
counseling weekly from a psychologist or nutritionist for 8 weeks, then biweekly for 3 additional calls over a total of 14 to 16
weeks. BMI-z scores were significantly lower posttreatment and at 3-month follow-up in the Healthy Habits than the typical care
group. Thereafter, BMI rose somewhat in the intervention group and continued to increase in the typical care group. Interestingly,
self-reported PA, sedentary behavior, and fat intake did not change differentially over time between the 2 groups; however,
Healthy Habits patients reported higher rates of behavioral skills, particularly for eating and PA behaviors.

These studies suggest that interventions initiated in primary care that incorporate nonclinician health professionals and provide
intensive, ongoing behavioral treatment may be effective in helping overweight adolescents increase their PA, alter their dietary
intake, and limit weight gain. This conclusion is supported by research in adults.[79,133,134] However, a substantial portion of
patients may be unwilling to participate in intensive interventions. The second study suggests, as have others, that a single
episode of nontailored counseling is not sufficient to alter PA and that self-monitoring may be a key component of effective
interventions. This study also demonstrates the potential danger of using self-reported behaviors rather than objectively measured
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study outcomes, because the two groups did not differ in self-reported behavior but did in objectively measured BMI.

Interventions in Specialized Settings to Reduce Weight for Overweight Children and Youth

Four research groups have contributed to evidence about child and adolescent weight loss programs in specialized settings. Two
of these have also published reviews on the role of PA in treating overweight children.[104,117]

Epstein[104] reviewed 13 studies, conducted in schools, clinical settings, and nonclinical research settings. Two weight loss studies
that compared exercise and no exercise without a diet intervention showed no effects on weight. Five studies found better
changes in weight and fitness for diet plus exercise than for diet alone, whereas 3 studies that also included a no-treatment
control group found no differences between diet only and diet plus exercise arms. They concluded that with the variety of designs
and outcomes few conclusions could be drawn.

Epstein and colleagues[106-115] have reported a series of high-quality, randomized, family-based behavioral intervention studies
designed to help overweight 8-to 12-year-old children reduce their BMI and maintain weight control over long periods of follow-up
up to 10 years. Parents and children are seen weekly for 60 minutes in individual and group sessions during which parents and
children weigh-in, participate in separate interactive behavioral group sessions designed to promote mastery of behavioral skills
including self-monitoring, positive reinforcement, stimulus control, modeling, and social skills. Families are provided the Traffic
Light Diet that groups foods by nutrient density into high fat or simple carbohydrate foods with low nutrient density (red), foods
such as most fruits and vegetables that have less than 20 kcal/average serving (green), and foods that are diet staples containing
important nutrients with intermediate nutrient density (yellow). Parents and children receive a list of activities and their associated
energy expenditure in terms of metabolic equivalents. Points are earned based on metabolic equivalent values such that
participants can earn points in less time with higher-intensity activities or more gradually with lower-intensity choices. This
maximizes participants' choices for the PA component of their program, consistent with research showing that this is preferred and
leads to better performance. These studies have demonstrated that although lifestyle and structured PA combined with diet results
in better weight loss than calesthenics and diet, maintenance of weight loss is better with lifestyle than with structured PA.[102,106]

Providing positive reinforcement for decreased sedentary behaviors, such as TV viewing and video gaming, is more effective than
negative reinforcement. Reinforcing decreased sedentary behavior results in better weight loss than reinforcing increased PA or a
combination of decreased sedentary behavior and increased PA. Children given positive reinforcement for reducing sedentary
behaviors had greater reductions in percentage overweight and percentage body fat and showed a stronger preference for high-
intensity activities than children given positive reinforcement for increasing PA. Children reinforced for increasing PA had higher
energy intake than those reinforced for decreasing sedentary behaviors or those reinforced for changing both sedentary behavior
and PA.[107-111]

Sothern[115] notes that although individual and group programs combining diet, behavior modification, and PA are recommended
for treatment of childhood obesity, it is unclear what types, amounts, and intensities of exercise are appropriate and safe for
overweight children. She notes that young children are naturally active, typically exhibiting intermittent, nonstructured PA and that
encouraging free play may help prevent obesity. Heavier children may have more challenges in maintaining and increasing PA
than other children as they are often ignored or ridiculed and may choose indoor sedentary activities to escape situations in which
they feel disadvantaged. Obese and very obese children typically expend more energy to accomplish a fixed PA workload than
overweight and normal weight children. Consequently, exercise interventions need to be carefully designed so that overweight
children do not experience failure, pain, or physical injury. They should be entertaining and enjoyable, especially for young
children. She emphasizes the importance of providing safe environments for outdoor activities, which can only be accomplished
through policy changes, environmental planning, and school and community efforts.

Sothern has conducted a series of cohort studies evaluating a long-term integrated diet, PA, and behavioral intervention based on
social cognitive theory.[115-118] This program is conducted in an outpatient setting and encourages short-term (12-week) goal
setting, feedback, and motivational techniques to improve health behaviors. Twice weekly sessions incorporate medical
management, nutritional therapy, a behavioral component led by a psychologist, and structured PA led by an exercise physiologist.
Children receive a workbook describing a Moderate Intensity Progressive Exercise Program and are encouraged to choose a
variety of aerobic activities they enjoy on their own and to self-monitor their PA. This program provides specific recommendations
for type and modality of moderate-intensity exercise based on individual weight and physiologic functioning and adjusts these
every 10 to 15 weeks. Supervised non-weight-bearing exercise (eg, swimming, recumbent biking, seated aerobics, or circuit
training) is recommended for the heaviest children (BMI > 97th percentile). For overweight children (BMI 95th to 97th percentile),
mainly non-weight-bearing activities are recommended along with interval walking with frequent rest breaks, gradually working up
to longer periods of walking. For overweight children (BMI 85% to 95%), weight-bearing aerobic activities such as brisk walking,
stair climbing, dancing, swimming, participation in field sports, roller blading, and martial arts are recommended. Sothern has
shown that regular resistance training can be safely included in a pediatric obesity treatment program and may increase retention
in 7- to 12year-old children.[116] Significant reductions in BMI and percentage body fat compared with baseline have been
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reported at 1 year in children who complete the program, though dropout rates are high, and a substudy of 50 children found
reduced total cholesterol and triglycerides in boys and girls and decreased low-density lipoprotein in girls after 10 weeks.[116]

Eliakim and colleagues[119,120] conducted 2 studies of a multidisciplinary weight loss intervention for overweight children aged
between 6 and 16 years. Participants received a balanced hypocaloric diet, met with dieticians once or twice monthly, and were
encouraged to reduce sedentary behaviors. They also participated in a twice weekly structured exercise program led by
professional youth coaches at a child health and sports training center where they engaged in endurance activities, including team
sports and running games. Each child was also asked to add at least 30 to 45 minutes of walking or other weight-bearing sports at
least once weekly and report these to the coach weekly. No theoretical model was reported. Primary outcomes were BMI and
fitness assessed by progressive treadmill exercise test. The first study[119] was nonrandomized and compared outcomes for 177
volunteer participants who completed the program with 27 volunteers who withdrew (primarily because of difficulties getting to the
exercise facility). At the end of the 3-month intervention, 65 children were asked to complete an additional 6 months. At 3 months,
BMI was significantly reduced and endurance time significantly increased from baseline. Children who completed 6 months had
further decreases in BMI and improvements in endurance, which were greater than those of children who participated for only 3
months. Children who dropped out during the first 3 months continued to gain weight, had increased BMI, and improved fitness to
a lesser extent. Children in the intervention group reduced self-reported screen time whereas dropouts did not. In the second
study,[120] 54 children were randomized to a 3-month intervention group or a control group monitored in a pediatric obesity clinic.
Self-reported PA and fitness were assessed. At 3 months, BMI and body fatness were significantly reduced in children in the
intervention group whereas both increased significantly in control children. At 12 months, intervention children had increased their
fitness and maintained their weight, whereas fitness was unchanged for control children who also gained additional weight.
Intervention children reported significant short-term increases in habitual PA. Both groups reported decreased screen time at 12
months but there were no between-group differences.

Taken together, these studies indicate that sustained, comprehensive behavior change programs that target PA and diet can help
overweight children and adolescents increase PA, reduce sedentary behaviors, lose weight, and keep it off. However, a substantial
proportion of children who enroll in such programs drop out. Furthermore, the interventions described here are beyond the
capacity of most primary care practices, but referral to evidence-based, theory-directed behavioral weight loss programs is
warranted where such programs exist.

Parental Involvement

Epstein[104] found that direct involvement of at least 1 parent as an active participant improves short-term and long-term weight
control in 6-to 12year-old children and that increasing PA is important for long-term maintenance of weight control. Children were
significantly more likely to lose weight and maintain weight control at 5 and 10 years if parents were also targeted for weight loss
than if the child alone was targeted or neither was targeted. Weight loss among participating overweight parents predicted weight
loss in their children.[108] Children were more successful when they participated in separate groups from their parents.[104]

Brownell[113] conducted a successful behavioral weight loss program for overweight adolescents. The intervention consisted of 16
weekly group sessions of 45 to 60 minutes and a treatment manual that was given to participants in weekly installments. PA was
encouraged by discussing caloric expense of exercise, aerobic conditioning, programmed versus lifestyle activity, and methods for
gradually increasing energy expenditure. Self-monitoring, stimulus control, social support, attitude restructuring, and cognitive
control were taught. At program completion, adolescents in the mother–child separately group had lost more weight (8.4 kg) than
those in the mother–child together group (5.3 kg) or the child-only group (3.3 kg). Children in the mother– child separately group
maintained weight loss at 1 year, whereas both the other groups had gained weight.

These studies indicate that engaging parents is critical for success but that it is important that older children and adolescents
receive at least some components of the intervention separately from their parents. The mechanisms by which parental
involvement enhances child behavior change have not been specifically studied, though it is reasonable to hypothesize that they
do so through increased social support and possibly by also enhancing environmental control. However, the evidence that older
children and adolescents do better when they are in separate groups from their parents suggests that the locus of control for
successful behavior change rests with the child.

Implications for Clinical Settings: Counseling Messages, Challenges, and Opportunities

There is no conclusive evidence about how clinicians should assess and counsel child and adolescent patients about PA.
However, we can draw some conclusions from current evidence to guide clinical care and future research ( Table 2 ). At a
minimum, parents and children should be made aware of national recommendations for children to accumulate at least 60 min/day
of MVPA, for parents to accumulate at least 30 min/day of MVPA, and to limit TV viewing to no more than 2 hours daily. Because
long-term interventions are more likely to be effective, assessment and counseling should probably be repeated at sequential

http://www.medscape.com/viewarticle/570135_Tables#T2
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preventive visits and opportunistically included in other visits when relevant. Interventions and messages should be
developmentally appropriate and driven by health behavior theories.[29,93,134] Tailored counseling that incorporates shared
decision making and is accompanied by a written prescription, supportive printed materials, and follow-up has been shown to
increase the likelihood of success in adult interventions.[79,83,134-137] Group interventions, when feasible, may be more effective
than one-on-one interventions, particularly in adolescents for whom peer opinions and support are especially important,[134] but
parents should be in separate groups from older children and adolescents.[104,113] The use of computers and PDAs to assist with
assessment and targeted counseling appears promising, and adolescents may benefit from computer programs that provide
assistance in creating individually tailored health behavior change plans.[81,97-100]

Overall, children and adolescents appear to do better with making individual behavior change plans when they are able to choose
their own behavioral targets,[81,97,98,100,102-114,117,118] select lifestyle physical activities that appeal to them,[81,98,102,106,111,112]

self-monitor their progress,[81,98,101,102,114-119] receive positive reinforcement for behavior change,[102-112] and are supported by
parents who are attempting to change their personal behavior as well.[102-105,113,138] Physicians should generally advise lifestyle
PA[102-112,139] and be cautious about prescribing specific types of PA. However, providing guidance about types of activity may be
useful for children and adolescents whose weight makes participation in many activities difficult. For these patients, expert opinion
favors encouraging non-weight-bearing activities (eg, water aerobics and recumbent stationary bicycling) and progressive
resistance weight training to help them improve their fitness levels prior to starting more traditional weight-bearing moderate-
intensity activities such as walking.[116-118]

Targeting sedentary behaviors for reduction appears to be important, particularly for weight control, and may result in increased
PA time and intensity.[107-111,140] Positive reinforcement is more effective than restriction for reducing sedentary activities.[107-111]

Clinicians should focus on messages about reducing sedentary activities and engage parents and children to establish a media
(TV, video, computer game) budget and self-monitoring with positive reinforcement.[101] Children should be allowed to make
media selections from a list of options acceptable to parents.[95]

The role of parents in helping children and adolescents adopt and maintain healthy behaviors is critical but changes as children
grow and mature. For young children, parents should be the primary recipients of counseling messages and anticipatory
guidance.[135] As children reach school-age, it becomes important to address the intervention to parents and children
separately.[104,113] Parents should be encouraged to establish a health-supporting home environment, to model healthy PA, and to
foster family activities that incorporate moderate to vigorous PA.[138]

Although there are barriers to implementation of health promotion interventions in clinical practice, there are also opportunities,
and several groups of researchers are actively working on developing and testing primary-carebased health behavior interventions.
The existing evidence base for increasing delivery of preventive services in clinical practice should guide interventions for
changing office systems to support these behavioral interventions.

Personal health behaviors of providers,[141] provider skills and readiness to change their clinical practices, systems support, and
reinforcement are thought to be important predictors of successful adoption of health behavior interventions.[94,142,143] Tools for
assessment, intervention, and documentation; changes in office systems; and teamwork are necessary for successful
implementation of health behavior interventions.[144] Patient and physician reminders, feedback to practices and providers on
performance, organizational interventions, and combinations of these have been shown to increase delivery of preventive
services.[145,146] Sustainability has been documented for some interventions that are tailored to address practice-specific
barriers[147] and that take advantage of the strengths and health care delivery approach of individual practices.[148]

Although time is a barrier to PA counseling in clinical settings, family physicians spend 1½ to 3 minutes providing health education
and counseling during typical visits and somewhat longer in health promotion visits.[91] Similar data are not available for pediatric
practice. It may be possible to redirect some of this time to interventions for PA in children and youth, but time limitations in
clinical practice and available evidence suggest that physician counseling may need to be supplemented with other
components.[79,132] Computer-assisted assessment and counseling is a promising innovation that may help address several
barriers, including lack of time, tools, and knowledge, to delivery of PA counseling in clinical care.[122-132,149] Follow-up mail, e-
mail, and telephone contact may be effective ways to extend the intervention beyond the clinical encounter and enhance its
potency, but there is some evidence that this may not be acceptable to some patients[100] and research on these modalities has
had mixed results thus far.[80,122-132,149] Additional studies are warranted.[80,132]

Health behavior change resources were enthusiastically embraced by both health care practices and patients in the first round of
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Robert Wood Johnson Foundation's Prescription for Health projects.[150] These projects conducted in collaboration with practice-
based research networks, designed and tested practice-level interventions for at least 2 of 4 specified health behaviors—PA,
nutrition, tobacco, and problem alcohol use. They further found that practice extenders require extensive training, that integrating
health behavior change tools into primary care requires considerable time and effort as well as specialized expertise, and that
even simple interventions require practice change.

Implications and Recommendations for Research

Development and testing of clinical interventions for PA in children and youth remain in early stages. Such interventions by their
nature are complex, requiring changes in both the health care delivery process and parent and patient behavior for health
outcomes to improve.[79,132] Only a few studies have focused on assessment and counseling for PA in primary care settings and
all those have included other health behaviors.[81,97-101,114] Many have focused on intervening in the health care delivery process
and have not collected data on patient behavior change.[97,99,100] Those that have collected data on patient behavioral outcomes
have, with the exception of one PACE+ study,[81] used self-reported, rather than objectively measured, PA, which is known to be
biased,[151] and have not included long-term follow-up. Research on obesity interventions in children are more numerous and this
field of research more mature. Yet these studies also vary in quality and seldom include objective measures of PA. Future studies
should use high-quality research designs; investigate the effect of interventions on health care settings and patients separately and
jointly; use validated, objective measures of PA outcomes; evaluate whether or not effects are sustained in the long term; and use
the RE-AIM (Reach, Effectiveness, Adoption, Implementation and Maintenance) framework for designing and evaluating
interventions.[79,82,83,132,152,153] Research is particularly needed on primary care interventions to increase PA, reduce sedentary
behaviors, and prevent overweight for preschool and school-aged children.

Conclusion

Despite sparse evidence about the efficacy and optimal content of counseling and method of delivery, national recommendations
call for annual PA counseling for children and youth in clinical settings. Currently available evidence suggests that counseling may
have beneficial effects on PA and sedentary behaviors.[73-81] Therefore, routine care for children and adolescents should include
assessment and at least brief counseling about these behaviors.[68-71] At present, available evidence supports counseling that is
individually tailored, developmentally appropriate, and incorporates the attributes described above. It is unlikely that such advice
alone will be sufficient to change behaviors, and health care providers are encouraged to refer patients to community
resources.[79,132] Health care providers should set an example by getting adequate PA themselves[141] and should advocate for
evidence-based school and community programs that promote youth PA, support active commuting to school, and work for the
implementation of the American Heart Association recommendations that schools "ensure that all children and youth participate in
a minimum of 30 minutes of MVPA" during each school day[29,49,140,148,152-156] to increase the likelihood that children will attain
a total of at least 60 minutes of MVPA daily.[1] In addition, physicians should advocate for and support public policies and changes
in the built environment that ensure that all children have safe places to play,[117,156] that neighborhood structures and community
infrastructures facilitate lifestyle activities, such as walking and biking for transportation and pleasure, and that sports facilities are
available.[156]

Table 1. Published Studies of Assessment or Intervention for Physical Activity in Children and Youth[a]

Table 1: Published Studies of Assessment or Intervention for Physical Activity in Children and Youth<sup>[a]</sup>

Table 2. Recommended Elements for Clinical Counseling for Physical Activity in Children and Youth[a]

Table 2: Recommended Elements for Clinical Counseling for Physical Activity in Children and Youth<sup>[a]</sup>
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