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Objective To describe baseline characteristics of participants in a pediatric obesity intervention tailored

specifically to rural families delivered via telemedicine. Methods Randomized-control trial comparing a

family-based behavioral intervention to a usual care condition. Participants Fifty-eight first through fifth

graders and their parents from the rural Midwest. Measures Demographic, body mass index (BMI),

Actigraph activity monitor information, 24-h dietary recalls, Child Behavior Checklist, Behavioral Pediatrics

Feeding Assessment Scale. Results Child mean BMI was in the 94th percentile for weight. Average

daily dietary intake exceeded 2,000 kcal and children consumed over eight servings of high-calorie,

low-nutrient-dense foods. Children are engaged in approximately 65 min of moderate, 12 min of vigorous

and over 300 min of sedentary physical activity daily. Conclusions Baseline data suggest children in

rural areas may engage in adequate physical activity but eat many daily servings of energy-dense foods. Rural

families may benefit from a comprehensive, rurally tailored obesity-related health behavior intervention.
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Nearly one-third of the children between 2 and 19 years of

age in the US are overweight or obese (Ogden, Carroll, &

Curtin, 2010). Childhood obesity is linked to an increased

risk of mortality (Neovius, Sundström, & Rasmussen, 2009)

and other medical comorbidities such as cardiovascular dis-

ease (Freedman et al., 2008; Baker, Olsen, & Sørensen

2007), musculoskeletal problems (Taylor et al., 2006;

Krul, van der Wouden, Schellecis, van Suijlekom-Smit, &

Koes, 2009), and impaired glucose tolerance (Sinha et al.,

2002). Children who are obese have lower self-esteem, more

negative self-perceptions of physical competence (Braet,

Mervielde, & Vandereycken, 1997), and more behavioral

and emotional difficulties than children who are not obese

(Braet, Mervielde, & Vandereycken, 1997).

Children in rural areas are more likely to be overweight

and obese than children who live in urban areas

(Joens-Matre et al., 2008). For instance, between 4%

(Montgomery-Reagan et al., 2009) and 25% (Lutfiyya,

Lipsky, Wisdom-Behounek, & Inpanbutr-Martinkus,

2007) more rural children are obese compared to their

city-dwelling peers. In addition, higher prevalence rates

in rural areas are not explained by demographic factors

such as ethnicity, gender, or grade level (Davis, Flickinger,

et al., 2005). More data are needed to determine the reasons

rural children are at higher risk for obesity, but different

dietary and activity patterns likely contribute. For example,

high numbers of overweight children have been found in

predominantly rural states, and lower physical activity is

hypothesized to be a contributing factor (Davis, Boles,

et al., 2008). Residents in suburban areas are nearly twice

as likely to meet physical activity requirements as rural

residents (Cherry, Huggins, & Gilmore, 2007), and rural
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children are less likely than their suburban and urban

counterparts to engage in adequate amounts of daily phys-

ical activity (Lutfiyya, Lipsky, Wisdom-Behounek, &

Inpanbutr-Martinkus, 2007).

Interventions targeting obesity in rural children exist,

but none have utilized telemedicine (interactive televideo)

technology. Gombosi and colleagues (Gombosi, Olasin, &

Bittle, 2007) instituted a comprehensive primary preven-

tion program in rural Pennsylvania, which intervened at the

school, family, community, industry, and restaurant levels.

The prevention program, however, showed little impact on

obesity rates over a 5-year period. Dennison and colleagues

(Dennison, Yin, Kibbe, Burns, & Trowbridge, 2008) also

developed a direct-contact intervention, which trained

health care workers to manage overweight adolescents

in rural primary care settings. Findings demonstrated the

feasibility of training health care workers to appropriately

and comprehensively assess adolescents for obesity risk

factors. Janicke and colleagues (Janicke et al., 2008) facil-

itated Project STORY, a randomized clinical trial comparing

parent-only and family-based interventions. Findings from

Project STORY suggested potential feasibility and efficacy

of rural pediatric obesity interventions, but did not explore

the technological possibilities offered by telemedicine.

One of the greatest benefits of using telemedicine tech-

nology in rural settings is that it allows for specialized

professionals in urban settings to provide interventions to

all corners of the state. There have been some randomized

controlled trials using telemedicine to treat obesity in

adults (Goulis et al., 2004; Frisch et al., 2009), and in

both studies the intervention groups were fairly compliant

and, relative to comparison groups, saw greater improve-

ments in cardiovascular risk factors and weight loss.

However, to date there are no telemedicine interventions

(TM) specifically targeting rural pediatric obesity. The

objective of this article is to report on the methodology

and baseline characteristics of a randomized controlled

trial comparing telemedicine to usual care (UC) for the

treatment of pediatric obesity in rural children.

Methods

Rural schools were recruited for participation via flyers

mailed out several times a year to all rural elementary

schools in the state of Kansas, list serves for professional

groups such as school nurses or telemedicine profes-

sionals, professional talks at local pediatric health-related

conferences (i.e., Kansas Coordinated School Health),

and word of mouth. Criteria for school participation

included having rural designation (in a town or county

with a population <20,000) and telemedicine capabilities

(common in rural districts for distance learning). Interested

schools were required to send in a letter from their princi-

pal or superintendent indicating their willingness to partic-

ipate, and name a designated school representative who

would be the liaison for the project. These representatives

then received training in Human Subjects Research,

Conflict of Interest, and HIPAA, as well as training on

study-specific procedures. School representatives were

most often school nurses, but also included a gym teacher,

a principal, and a computer teacher.

The study was designed to target third–fifth grade chil-

dren, but schools were allowed to invite any grades they

felt were pertinent, sometimes including children as young

as Kindergarten. Recruitment letters were sent home with

children by school personnel to determine which families

were interested in participation, and interested families

signed consent forms and completed baseline measures.

Inclusion criteria were living in rural Kansas and attending

elementary school, being overweight/obese for age/gender,

and parent ability to speak English. Exclusion criteria

included having a developmental disability that would

prevent the child from participating in the group format,

or being immobile which would prevent them from in-

creasing exercise. Parents and children who chose to par-

ticipate gave informed consent and assented, respectively.

Children who met these criteria and whose parents com-

pleted baseline measures were enrolled in the study and

randomly assigned (via a random numbers table) to the TM

or UC group.

TM

Children and families randomized to the intervention

group participate in 8-weekly psychoeducational groups

over telemedicine led by trained PhD level psychologists.

Telemedicine is a technology similar to other interactive

televideo modalities (i.e., Skype�) except that it is point-

to-point such that data are transferred directly from one

site to another and do not move through an off-site server,

thus increasing patient confidentiality. From a provider

perspective, telemedicine is very similar to face-to-face in

that the provider can see and speak with the patient in real

time.

Prior to the current study, a preexisting pediatric obe-

sity intervention treatment manual (Healthy Hawks, avail-

able from Ann Davis at adavis6@kumc.edu) was tailored

to better meet the needs of rural families. As described

elsewhere (Davis, James, Curtis, Felts, & Daley, 2008)

21 rural parents of overweight or obese third through

fifth grade elementary school children participated in

focus groups designed to learn about the specific barriers
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they face regarding their child’s weight status. The results

indicated that many of the barriers faced by rural parents

were similar to those faced by urban parents, with the ex-

ception that rural parents also cited lack of weight loss

resources in their community, lack of exercise facilities,

and lack of low-calorie options in grocery stores. They

also reported a need for more information on self-esteem

and dressing for larger body sizes. Thus, the preexisting

manual was adapted to specifically cover these addi-

tional topics as well as the existing topics based upon

behavior modification, activity and sedentary activity and

the stop-light-diet by Epstein & Squires (1988).

After the introduction and review of weekly goals and

progress, children participated as a group in an age-

appropriate lesson with the school representative on site

using a standardized treatment manual, while parents

separately but simultaneously met as a group with the psy-

chologist over telemedicine using a similar, standardized

treatment manual. Parents and children covered the same

topics, and were reunited at the end of the meeting for goal

setting. After 8-weekly sessions were completed, groups

meet monthly for additional 6 months. Sessions during

the summer break occurred individually over the phone.

All group meetings lasted approximately 1 hr.

Control Group

Children and families randomized to the control group

agreed to meet with their primary care physician to discuss

a standardized list of topics. If they did not have a primary

care physician, we agreed to provide one for them, but this

was not necessary throughout the study. Prior to the visit,

research staff sent a list of topics to both the family and the

physician’s office requesting that the physician discuss the

topics with the family during the visit, sign the form, and

return it to the research staff in a postage-paid envelope.

Topics that were covered included the causes of obesity

and the relationship between diet, exercise, and body

mass index (BMI); the importance of eating a balanced

diet; current exercise recommendations for children; and

current sedentary behavior recommendations for children.

Measures

Demographic Form

At baseline, the target child’s birth date, gender, grade

level, and ethnicity were gathered. Information pertaining

to maternal and paternal age, height and weight, marital

status, education, occupation, and income level were also

collected, as was information pertaining to siblings of the

target child (e.g., age, height, weight, grade level, health

concerns).

BMI z-score

Height and weight were assessed by school nurses via a

Harpenden Holtain stadiometer, Model 603 (Holtain,

Crymych, UK) and a portable SECA digital scale (SECA,

Hamburg, Germany). Height and weight were always taken

in triplicate and used to calculate BMI z-scores for children

based on the Center for Disease Control’s growth charts

(CDC, 2010a).

Twenty-Four Hour Diet Recall

The Twenty-four hour diet recall (24 hr FR) is a standard-

ized three-pass method, developed by the US Department

of Agriculture for use in national dietary surveillance. This

measure has been shown to be a valid and reliable repre-

sentation of a child’s overall diet (Crawford, Obarzanek,

Morrison, & Sabry, 1994). Dietary recall data were gath-

ered by master’s- and PhD-level researchers trained in diet,

recall data gathering by a master’s-level registered dietician.

All data were analyzed by master’s-level registered dieti-

cians. Daily intake of calories, percent fat from calories,

fruit and vegetable servings, and sweetened beverages

were assessed. Red foods were also assessed. Epstein &

Squires (1988) defined red foods as having 12 or more

grams of sugar or 7 or more grams of fat, and are

a target of the stop-light-diet, the primary educational

curriculum regarding dietary changes for the current

intervention.

Activity Monitors

The ActiGraph (Actigraph LLC, Pensacola, FL) is a small,

light weight device worn on an adjustable belt over the

nondominant hip that measures physical activity duration

and intensity. The ActiGraph has been shown to provide

valid assessments of physical activity for adults and chil-

dren during daily living activities (Sirard, Melanson, &

Freedson, 2000). Participants were asked to wear the ac-

tivity monitor for at least 10 hr a day for a minimum of

4 days during a 1-week period. We assessed activity counts

per minute, minutes spent in moderate and vigorous phys-

ical activity, and number of bouts of moderate and physical

activity (for specific cut-offs, see Troiano et al., 2008).

Child Behavior Checklist

The child behavior checklist (CBCL) is a standardized mea-

sure that assesses parental report of child competencies

and behavioral or emotional problems. Total scores for

internalizing behaviors, externalizing behaviors, and total

problem behavior ratings were assessed (Achenbach,

1991).
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Behavioral Pediatrics Feeding Assessment Scale

The Behavioral Pediatrics Feeding Assessment Scale

(BPFAS) is composed of 35 items: 25 describe the child’s

feeding behavior and 10 describe parent’s feelings about or

strategies for dealing with eating problems (Babbit et al.,

1994). Parents are also asked to rate on a scale from 1 to 5

for how much they agree or disagree with each statement

(a frequency score, possible scores range from 35 to 175),

as well as whether or not each of the 35 items is a problem

(a problem score, possible scores range from 0 to 35).

Thus, the measure results in a child frequency score, a

child problem score, a parent frequency score, and a

parent problem score. Higher scores are suggestive of

more problematic feeding behaviors. Previous research has

shown the BPFAS to be a valid and reliable representation of

a child’s and parent’s mealtime behavior (Crist et al., 1994).

Results

Figure 1 depicts the CONSORT Diagram for the current

study. Three hundred and twenty-six families initially

expressed interest in the project. However, 230 did not

complete baseline measures, 9 did not properly complete

the consent form, 7 did not complete the diet recall and

22 were not overweight or obese, resulting in a final sample

of 58 child and parent dyads. Of these, 31 were randomly

assigned to the TM group and 27 were randomly assigned

to the UC group (N¼ 58); there were no significant

between-group differences at baseline. Children ranged in

age from 5 to 11 years (M¼ 8.55, SD¼ 1.74). Fifty-two

children were White (89.7%), three were Native American

(5.2%), and three (5.2%) did not indicate their ethnicity.

Approximately one-third (31%) of the children were

eligible for free or reduced-priced lunch.

Children’s baseline BMI percentiles for weight ranged

from 85 to >99% (M¼ 94.17%, SD¼ 4.27) with BMI

z-scores ranging from 1.05 to 2.78 (M¼ 1.76, SD¼ 0.48;

see Table I). Dietary recall data indicated children

consumed between 1,066 and 3,784 kcal per day

(M¼ 2,049.92, SD¼ 541.07), and between 24% and

51% (M¼ 35.28, SD¼ 4.8%) of calories were from fat.

They ate between 0 and 7 fruit servings (M¼ 1.61,

SD¼ 1.48) and 0.5–5 vegetable servings (M¼ 2.23,

SD¼ 1.09) per day. Children consumed zero to nearly

five sugar-sweetened beverages (M¼ 0.97, SD¼ 1.01)

and zero to over four servings of ‘‘junk food’’ (M¼ 1.18,

SD¼ 0.96) per day. They consumed between 4 and

13 daily servings (M¼ 7.48, SD¼ 1.96) of high-fat and

high-sugar ‘‘red’’ foods.

At baseline, children engaged in between 15 and

141 min (M¼ 64.74, SD¼ 34.35) of moderate physical ac-

tivity and 0.5–38 min (M¼ 12.17, SD¼ 10.36) of vigorous

physical activity per day. They were sedentary for 107–561

daytime min (M¼ 304.56, SD¼ 94.93), and engaged in

light physical activity, which included any sort of move-

ment, for 156–494 min (M¼ 337.38, SD¼ 80.64) per day.

Children’s baseline CBCL internalizing scores ranged

from 33 to 74 (M¼ 52.24, SD¼ 10.045) and externalizing

scores ranged from 40 to 73 (M¼ 52.43, SD¼ 8.743).

Total scores ranged from 32 to 72 (M¼ 52.65,

SD¼ 9.47). Children’s baseline BPFAS frequency

scores ranged from 25 to 55 (M¼ 39.32, SD¼ 8.2) while

parent frequency scores ranged from 10 to 24 (M¼ 14.85,

SD¼ 3.94). Parents reported that between 0 and 9 of their

child’s feeding behaviors were problematic (M¼ 2.55,

SD¼ 2.9) and reported between 0 and 6 (M¼ 0.83,

SD¼ 1.28) parent problems with feeding their children.

Discussion

Children living in rural areas are at particular risk of being

obese (Joens-Matre et al., 2008). The objective of the cur-

rent study was to describe the design and baseline charac-

teristics of a randomized-controlled trial designed to treat

pediatric obesity in rural children. Results indicate child

mean baseline BMI percentile for weight was 94% with a

mean BMI z of 1.76, which is slightly lower than previous

studies, which showed baseline mean BMI z between 2.015

and 2.25 (Dennison, Yin, Kibbe, Burns, & Trowbridge,

2008; Janicke et al., 2008).

Dietary Consumption

Children’s calorie and fat intake were at the upper end or

in excess of the nutrition recommendations for children

Expressed interest 
in the Healthy 

Schools Program 

(N=326)

(N=230) 

Did not meet inclusion 
criteria (i.e. BMI below 
85th percentile) (N=22)

Did not complete pre-
intervention measures 

Did not complete consent 
form (N=9)

(

Did not complete baseline 
24-hour dietary recalls 
N=7) 

Allocated to intervention 
group (N=31) 

Allocated to usual care 
group (N=27) 

Enrollment 

Randomized 
(N=58)

Figure 1. CONSORT Table.
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(American Heart Association, 2010) and they consumed

several servings of high-calorie, high-sugar foods daily.

Rural children have been shown to receive up to one-third

of the daily energy intake from low-nutrient-dense (i.e.,

high fat and high sugar) foods and beverages (Stroehla,

Malcoe, & Velie, 2005), suggesting dietary intake of the

present sample is on par with that of other rural children.

Children consumed approximately three daily servings

of produce, considerably less than the recommended 5–9

daily servings yet on par with the average daily consump-

tion among American children (Lorson, Melgar-Quinonez,

& Taylor, 2009). In addition, at baseline it appears that

calorie intake from sweetened beverages is similar to that of

other rural children (Stroehla, Malcoe, & Velie, 2005).

The present findings suggest that rural children who

are obese are eating too many energy-dense foods with little

nutritional value. These findings are supported by prior

research comparing dietary intake in rural and urban chil-

dren, which demonstrated that rural children tended to eat

more junk food or ‘‘red’’ foods than their urban counter-

parts (Davis, James, et al., 2008). Had the sample been

an urban population, these findings might be attributed

to the dearth of supermarkets and fresh produce in

cities, especially low-income areas. Supermarkets tend to

be even further away in rural areas than urban (Michimi &

Wimberly, 2010). However, while proximity to supermar-

kets has been shown to be predictive of obesity among

urban residents, it shows no effect on obesity among

rural residents (Ford & Dzewaltowski, 2010; Michimi &

Wimberly, 2010).

Rural children who are obese have been shown to have

dietary intakes and habits that are similar to their urban

and suburban counterparts (Cherry, Huggins, & Gilmore,

2007). However, some research has suggested that rural

families may in fact consume fewer fruits and vegetables

than urban and suburban families (Champagne, Bogle, &

Karge, 2002). In addition, despite the lack of disparity in

obesity risk factors (i.e., cholesterol, physical activity) be-

tween urban and rural children, rural children may be over

50% more likely to develop obesity (McMurray, Harrell,

Bangdiwala, & Deng, 1999). More comprehensive data

are needed to better understand rural obese children’s di-

etary intake and its role in obesity and related risk factors.

Physical Activity

Children engaged in approximately 65 min of moderate

physical activity per day, which met Center for Disease

Control and Prevention (CDC, 2010b) guideline of

60 min. However, the wide range of time children spent en-

gaging in moderate physical activity (15–141 min) suggests

that a notable proportion of rural children—approximately

half the sample—were not sufficiently active. The rela-

tively low amount of vigorous physical activity could be

accounted for by the difficulty associated with exercise

among children who are obese: intense exercise feels

more painful or difficult for those who are obese than

for those who are not obese (Sothern, 2001). It is possi-

ble that if vigorous or other activity had also been mea-

sured using a heart rate monitor, it would have shown

that children spent more time than it appears in a heart

rate zone comparable to vigorous exercise. If activity mon-

itors were used that also measure heart rate, such a device

would likely provide a more comprehensive measure of

physical exertion. Lutfiyya and colleagues (2007) found

that rural children were more likely than urban children

to be inactive. There have been mixed findings suggesting

that rural children are equally or more active than urban

children, but rural children are consistently more likely to

be obese (Joens-Martre et al., 2008; MacMurray, Harrell,

Bangdiwala, & Deng, 1999). Therefore, it is unclear what

role physical activity plays in rural childhood obesity but

it appears that, despite an adequate amount of mean

physical activity, energy intake and expenditure are out

of balance.

Table I. Sample Characteristics and Baseline Values for Outcome

Measures

Category Measure Baseline valuea

Body mass

index

BMI percentile for weight 94.17� 4.27

BMI z-score 1.76� 0.48

Dietary

intake/dayb

kcal 2049.92� 541.07

Percent of kilocalory from fat 35.28� 4.8

Fruit servings 1.61� 1.48

Vegetable servings 2.23� 1.09

Junk food servings 1.18� 0.96

Sweetened drinks 0.97� 1.01

‘‘Red’’ foods 7.48� 1.96

Physical

activity/day

Sedentary (min) 304.56� 94.93

Light PA (min) 337.38� 80.64

Moderate PA (min) 64.74� 34.35

Vigorous PA (min) 12.17� 10.36

Behavior CBCL internalizing 52.24� 10.04

CBCL externalizing 52.43� 8.43

CBCL total problems score 52.65� 9.47

BPFAS frequency, child score 39.32� 8.2

BPFAS frequency, adult score 14.85� 3.94

BPFAS problem, child score 2.55� 2.9

BPFAS problem, adult score 0.83� 1.28
aAll values presented as means plus/minus standard deviations.
bRed foods refer to food items with more than 7 g of fat or 12 g of sugar per

serving.

PA¼ physical activity, CBCL¼Child Behavior Checklist, BPFAS¼Behavioral

Pediatrics Feeding Assessment Scale.
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The relatively high physical activity found in the pre-

sent sample may have been influenced by measurement

increasing socially desirable behavior. Although parents

and children were not instructed to change their dietary

or physical activity habits until after baseline measurement,

it is possible that families were more motivated to be active

when they knew it would be measured by researchers.

Replication and continued follow-up may provide a com-

plete picture of rural obese children’s physical activity

patterns.

Behavior

According to CBCL scores, participating children appeared

to be functioning reasonably well. Scores were slightly lower

(better) compared to prior behavioral research with chil-

dren who are obese and seeking clinical treatment (Braet,

Mervielde, & Vandereycken, 1997). However, prior re-

search with children who are obese and were recruited

from the community (Braet, Mervielde, & Vandereycken,

1997) showed that total problems, internalizing and

externalizing scores were nearly identical to the present

sample’s scores.

Child and parent frequency of feeding behaviors and

strategies, respectively, and rating of associated problems

were very similar to the normative sample (see Crist et al.,

1994). Positive mealtime experiences and parental encour-

agement of healthy feeding behaviors play an important

role in helping children to regulate caloric intake and main-

tain a healthy weight (Birch & Fisher, 1998; Johnson &

Birch, 1994). It bodes well for this rural sample that low

baseline feeding scale ratings suggest families are experienc-

ing few behavioral issues or ‘‘battles’’ during mealtimes.

However, it is also possible that parents’ own feeding be-

haviors are problematic and perception of their children’s

feeding is similarly skewed. It will be interesting to assess

parent ratings of children’s feeding behaviors after the

intervention to see whether there has been any change in

perceptions or ratings; for instance, there could be an im-

provement in children’s actual feeding behavior but par-

ents’ perceptions and ratings may change and therefore

lead to more accurate or appropriate judgments.

Strengths and Limitations

A primary strength of the present study is its novel use of

telemedicine to reach rural children and families who are

obese. When used with adults who are obese, telemedicine

has been found to be an effective avenue for weight loss

and reduction of cardiovascular risk factors (Frisch et al.,

2009; Goulis et al., 2004). Rural children and families are

at risk for obesity and lack access to health care resources,

and interventions that use technology to simulate in vivo

treatment are likely to be an important component of be-

havioral medicine interventions in the coming years.

A second strength of the study is its use of objective

assessment measures, namely accelerometers and multiple

24-hr dietary recalls. These tools are sometimes more bur-

densome for participants (i.e., wearing the monitor for

10 hr on multiple days, making multiple telephone ap-

pointments with research staff to complete dietary recalls)

but they also provide superior data in terms of specificity

and accuracy. Another strength of the study is the focus on

rural children and families who are more likely to be obese,

and may also lack sufficient health services.

Limitations of the present study include the fact that

only baseline information can be presented at this time.

Administration of the study’s independent variable (i.e.,

the 8-month intervention) has yet to be completed.

However, the present study offers a novel intervention and

methodology to treat rural pediatric obesity. Comprehensive

explanation of the methodology and theory that informed

present methodology is important for a nascent inter-

vention. Evaluation of baseline data may provide greater

understanding of factors concomitant with pediatric obe-

sity in rural areas, as well as allow for replication of the

intervention in other rural areas.

A second limitation is that only a small proportion of

eligible families chose to participate in the intervention.

This seemed to be for two main reasons. First, some fam-

ilies did not feel that their child were overweight/obese or

unhealthy, and did not feel they needed to change. When

school representatives sent home recruitment letters with

the children, these families would often either speak to the

school representative and state this or write this on the

recruitment form and return it to the school representative.

However, most of the families who did not participate

signed up as having interest, but once they found out

about the many measures and weekly hour long meetings,

declined to participate due to the high burden for partic-

ipation. It is helpful to compare the present study to

previous telemedicine obesity interventions. The Goulis

(2004) intervention was conducted in participants’

homes while the Frisch (2009) study held weekly meetings

but also had dietary counseling sessions over the phone

between group meetings. It is possible that the use of

in-home technology reduced participant burden, or that

between-meeting individual telephone sessions maintained

engagement and motivation better than holding group

meetings alone. However, the initial patient pool in

Frisch (2009) was 298 and 206 chose to participate,

while in Goulis (2004) the initial patient pool was 700

and 122 opted to participate. Thus, while the present

study showed a high decline rate among the initial subject

692 Gallagher, Davis, Malone, Landrum, and Black



pool, it may be typical when compared to other TM for

obesity.

Perhaps an intervention with lower participant burden

would help to meet the needs of these non-participating

families. More information is needed to determine how to

reduce participant burden during TM for obesity while

maintaining a sufficient level of contact and engagement

among participants.

Future Directions

The different roles of physical activity and dietary intake on

rural childhood obesity should be further examined. The

present study as well as Davis and colleagues (Davis, Boles

et al. 2008), Janicke (2008), and Dennison (2008) showed

excessive calorie and/or junk food consumption. The pre-

sent study suggests wide ranges in physical activity and

sedentary behavior. However, more research using objec-

tive assessment tools such as accelerometers or multiple

24-hr dietary recalls may provide information necessary to

delineate predictive relationships and factors that prevent

rural children from attaining a healthy weight.

In addition, it is likely that increasingly more interven-

tions will be delivered through telemedicine and similar

technologies. Completion and replication of the present

study will help to clarify whether telemedicine is an effec-

tive method for working with rural families and children

who are obese and which factors must be modified in order

to reach the most participants, prevent attrition and main-

tain healthy habits in the long term.

Conclusions

Due to a confluence of environmental and behavioral fac-

tors, rural children are at higher risk for developing obesity.

Researchers and mental health professionals who target

pediatric obesity in rural communities will play important

roles in alleviating the physical, emotional, and economic

consequences of this public health issue. The use of tele-

medicine could be one mode of intervention to increase

rural access to research studies, mental health profession-

als, and other treatment options.
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