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BACKGROUND 
In general, children learn habits by observing the behavior of family members, especially 

their parents. This study investigates the impact parental modeling of moderate-to-

vigorous physical activity (MVPA) and sedentary behavior (SB) has on their child’s risk 

of obesity and physical fitness (PF). It was hypothesized that children whose parents were 

more physically active and less sedentary would perform to a higher standard on their in-

school PF assessment and would also have a lower risk of obesity. 

OBJECTIVES 
To develop successful childhood obesity interventions, more research is needed to clearly 

understand the impact of parents’ MVPA and SB on the child. The purpose of this study 

was to examine the relationships between parental energy-related activity habits and their 

child’s risk of obesity and performance on PF in-school assessments.   

SETTING/PARTICIPANTS 
Participants were 5th and 6th graders from a school in rural Nebraska. After completing 

FITNESSGRAM®, a MVPA and SB survey was sent home to the parents of the students. 

Of these 10-12 year olds, 47 males and 56 females returned usable parent surveys 

contributing to the final sample size of n=103.  The PACER and Push-up data were 

chosen to evaluate the child’s cardiovascular endurance and muscular strength.   



	

	

RESULTS 
Higher parental MVPA levels were significantly associated with better performance on 

the PACER by the child and a higher calculated VO2max (r=0.215, p=.034). 

Additionally, lower parental SB levels were correlated with the ability to perform more 

push-ups indicating higher muscular strength of the child (r=-0.239, p=.015). There was 

no significant relationship between parental MVPA or SB and child weight status.   

CONCLUSIONS AND IMPLICATIONS 
Results from this study showed links between parental activity habits and child 

cardiovascular endurance and muscular strength indicating a need for parents, guardians 

and caregivers to lead by example and foster a pattern of modeling conducive to physical 

activity (PA). 

 
Keywords: physical activity (PA), sedentary behavior (SB), physical fitness (PF), 
moderate-to-vigorous physical activity (MVPA), parental modeling, weight status 
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Childhood obesity is the focus of many public health efforts in the United States 

(US)1 and is a community health concern in need of immediate action.  In 2011-2012, 

17.7% of children aged 6-11 and 20.5% of adolescents aged 12-19 were classified as 

obese2.  Currently, it is estimated that 30% of children and adolescents residing in the US 

are overweight or obese3. The reasons for this escalation are not fully determined; 

however, a sedentary way of life, dietary changes, and personal lifestyle choices in 

combination with genetic predisposition are potential factors4,5.   

There are numerous physical, emotional and psychological health consequences 

that have been linked to obesity in children. These include metabolic syndrome6, which 

leads to an increased risk of adult cardiovascular disease7, and peer victimization, which 

occurs regardless of sociodemographic, social, and academic confounding factors8,9.  

Additionally, multiple studies have shown the association of pediatric and adolescent 

obesity with obesity in adults10,11.  All consequences considered, it is vital that the habits 

learned at a young age are healthy and well established.   Physical activity (PA) and 

physical fitness (PF) are recognized as important components of a healthy lifestyle, 

particularly the adolescent period seems to be of importance12. 

In general, children learn habits by observing the behavior of family members, 

especially their parents13.  Childhood obesity results from a combination of a multitude of 

factors, one of which may include the home environment. This environment at home is 

multifaceted and is influenced by the physical surroundings, policies, and modeled 

behaviors by those living in the home14.  Parents can model two types of behavior related 

to activity levels, that of PA and that of sedentary behavior (SB).   
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Previous research indicates that parents serve as role models for PA and SB and 

are also central in organizing and funding children’s involvement in physical 

activities15,16.  The link between obesity and physical inactivity or exercise is well 

established for both adults and children17. In contrast, more research is needed to evaluate 

the relationships between parenting practices and PA to develop effective strategies that 

target parental behaviors, preventing overweight and obesity in their young children18.  

Therefore, the purpose of this study was to examine the effect of parental energy balance-

related behaviors on their child’s risk of obesity and performance on PF in-school 

assessments. 
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Obesity is defined as an excess of body adiposity19. Today, there are multiple 

ways to measure obesity, the most common being body mass index (BMI), especially for 

the general public.  In children and teens (ages 2-20), age- and gender-specific growth 

charts are used to calculate BMI using their weight and height, then matching their BMI 

to the corresponding BMI-for-age percentile, using their age and gender.  Those who are 

between the 85th and less than the 95th percentile are considered overweight.  Children 

whose BMI-for-age is in the 95th percentile or higher are considered obese20.   

Multiple studies have shown the association of pediatric and adolescent obesity 

with obesity in adults.  The Bogalusa Heart Study documented that overweight children 

were very likely to become obese adults and 77% attained an adult BMI greater than or 

equal to 30 indicating that they were obese10.  Another study showed that overweight 

children are prone to becoming overweight adults, especially if they have an obese 

parent11.  Because of the increased odds of overweight children becoming overweight 

adults, it is important to develop obesity prevention tactics targeting weight-related 

behaviors such as PA and SB, two behaviors effecting PF.   

According to the World Health Organization, PA is defined as any bodily 

movement produced by skeletal muscles that require energy expenditure. This should not 

be confused with exercise, which is a subcategory of PA that is planned, structured, 

repetitive, and purposeful in the sense that the improvement or maintenance of one or 

more components of PF is the objective21.  Moderate-intensity PA requires a moderate 

amount of effort and noticeably accelerates the heart rate; examples of this include brisk 

walking, gardening and housework.  Vigorous-intensity PA requires a large amount of 

effort and causes rapid breathing and a substantial increase in heart rate; examples of this 
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include running, aerobics, and fast cycling22.  The American College of Sports Medicine 

recommends that adults engage in at least 150 minutes of moderate-intensity exercise per 

week.  These recommendations can be met through 30-60 minutes of moderate-intensity 

exercise (five days per week) or 20-60 minutes of vigorous-intensity exercise (three days 

per week)23.   

Children spend the majority of their time either at school or at home, making 

these two locations chief areas in encouraging them to participate in PA.  PA at school 

accounts for approximately 45% of the total weekday moderate-to-vigorous physical 

activity (MVPA) in children24 and physical education (PE) classes significantly 

contribute to activity levels25.  However, one study objectively assessed the relationship 

between minutes per day of PA at school and BMI in rural elementary school children 

and found that, regardless of grade level, children accrued less than 60 minutes per day of 

total PA and less than 20 minutes per day of MVPA during a 6-hour school day26, 

indicating the need to supplement PA during the school day with PA at home.   

Multiple studies have found that the home environment and parental habits 

concerning MVPA could potentially influence child PA. One study examined the home 

food environment, home PA environment and home media environment, concluding that 

each domain might directly or indirectly influence several weight-related behaviors, 

which in turn influence BMI27.  Family support of PA is significantly related to child 

MVPA, and two influencing factors include parent enjoyment of PA and the importance 

parents placed on their child participating in sports and PA28. Gustafson and Rhodes 

concluded that parental support such as encouragement, involvement and facilitation 

(transportation, equipment, access to opportunities to be active) might mediate any 
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parent-child PA relationship29.  Additionally, the attitude that parents have toward PA and 

the example they set with their own exercise habits can have a direct influence on their 

children’s PA; more specifically, their support of PA, their own level of PA, and their 

enjoyment of PA may predict the extent to which their children will participate in PA 

with sufficient intensity and duration30.   

Not only can caregivers set a good example by leading an active lifestyle 

themselves, but they can also control various elements of the home environment31, 

thereby heavily influencing environmental factors that affect a child’s risk of obesity32. 

Recent research shows there are several modifiable physical and social home 

environment variables that are related to children’s PA, SB and weight status.  Examples 

of these variables include the presence of a basketball hoop at/or around the home33, 

regularly eating the evening meal as a family, obtaining adequate amounts of nighttime 

sleep32, and removing screen-media equipment from children’s bedrooms34,35.  Building 

on that, research suggests that eliminating screen-media equipment from children’s 

bedrooms may increase their PA36, and as a result decrease the risk of being overweight 

or obese.   

The opposite of PA might be classified as time spent doing sedentary activities.  

SB is defined by any waking activity characterized by an energy expenditure of less than 

or equal to 1.5 metabolic equivalents and a sitting or reclining posture37.  There are many 

types of SB that can contribute to weight gain and many weight-loss programs focus on 

reducing the amount of sedentary minutes in the day.  Epstein et al. examined ninety 

families with obese 8-to 12-year-old children and obtained results that supported 

reducing sedentary behaviors as a treatment for childhood obesity38.   
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In the present day, one of the most significant forms of SB is classified as screen 

time. This is an area where parental roles may be important in explaining obesity in 

children.  Family life has changed dramatically over the past two decades, with much 

easier access to television than in the past39.  For instance, school-age children of working 

parents may now increasingly spend their afternoon hours unsupervised, which might 

increase their television watching time40.  One study found that interventions to reduce 

children’s screen time might be most effective when parents prevent the presence of a 

TV, computer, or game console in the child’s room41.  With the omnipresence of 

technology today, people are less likely to use leisure time to be active outdoors.  That 

said, parents can influence children’s screen time by having rules about watching TV and 

by controlling the physical home environment. 

In the past, researchers have suggested targeting sleep in weight management 

interventions for low-income children.  Their specific suggestions were to utilize a 

consistent implementation of a bedtime routine, reduce chaos and disorganization in the 

home environment, and encourage caregiver monitoring of screen time42. Screen time 

does not only influence how physically active a child is, but also has been linked to 

consuming an unhealthy diet.  A study researching the family food environment found 

that increased TV viewing time was associated with an increased energy intake, increased 

sweet snack and drink consumption, and a decreased vegetable intake43.  As time goes on, 

it is becoming more and more clear that screen time is an important behavioral factor 

related to obesity and cardio-metabolic risk indicators in children44.    

Physical inactivity is an important contributing factor to childhood obesity. 

Additionally, research indicates that obese children engage in less PA, compounding the 
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problem, especially long-term.  Literature focusing on pre-school children found that 

overweight boys participated in significantly less PA during the day than non-overweight 

boys45.  In addition, overweight youth were found to be less likely to have participated on 

sport teams and in exercise programs and were more likely to have overweight parents46. 

Inactivity may contribute to weight gain, which then contributes to even greater 

inactivity, exacerbating the problem and giving another reason why it is important to 

prevent obesity, especially early in life.    

It is becoming evident that PA and exercise are essential parts of daily life. One 

study found that higher levels of MVPA in youth appear to be associated with better 

cardio-metabolic risk factors regardless of the amount of sedentary time47.  Nonetheless, 

reducing time spent sedentary to bouts of less than 30-minute increments throughout the 

day may also contribute to improved cardio-metabolic health in overweight/obese 

children48.  The realization of the importance of PF is what motivates the drive for PF 

testing in schools.  

Fitness testing for youth emerged from the field of PE, which has a long-standing 

history of fitness testing49.  In 1982, the Cooper Institute introduced FITNESSGRAM® 

into schools as a way of fitness testing and results were presented using percentile 

norms50.  Today, FITNESSGRAM® has been adopted by the Presidential Youth Fitness 

Testing Program and has been used by thousands of teachers with millions of youth in 

schools worldwide to help teachers track health-related PF and PA information over 

time51.  FITNESSGRAM® has also been used in many studies surrounding child health-

related PF52,53.  
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There are short- and long-term positive outcomes of interventions aimed at 

changing both dietary intake and PA levels among obese children54,55.  Recommendations 

for promoting PA in obese children are to boost self-efficacy perceptions regarding 

exercise, increase awareness of community areas for PA, and increase parental modeling 

of PA56.   There has been some success in limiting television-viewing time through the 

use of television locking devices57.  It is also important to take into consideration the 

physical and social neighborhood environments when creating a safe and appealing area 

for PA58. 

School-based intervention programs have also been successful in increasing PA 

and decreasing the incidence of obesity in children.  It seems that individual schools and 

teachers can effectively design interventions, as evidenced by increased total day PA 

levels of students59. School-based interventions have shown that PE classes can provide 

vigorous PA and promote skills necessary for developing good activity patterns60.  As far 

as MVPA is concerned, recess is a very important part of the day and recent research has 

shown that a structured recess is feasible to implement and can significantly increase 

MVPA61.  Finally, PA breaks in the classroom can effectively improve behavior and 

increase in-school PA and overall PA without any change in basic curriculum62,63. 

Many studies have researched the link between parental PA and child PA64-67, but 

few have investigated the relationship between parental MVPA and SB with child health-

related PF and weight status.  More research is needed to clearly understand how 

physical, social and individual factors interact within the family home space to influence 

children’s SB and PA68.  Moderate to strong evidence has been found in relation to the 

association of parental encouragement/support of PA and parents’ own PA levels with the 
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child’s PA69. However, the impact parental PA has on the child’s PA still needs to be 

elucidated to help develop successful obesity interventions70.  Finally, there remains a gap 

in understanding between the extent of parental influence on children’s physical activity 

behaviors71. Therefore, because PA is positively associated with PF72, this investigation 

aims to examine the relationship between parental energy balance-related behaviors with 

child health-related PF and weight status.   
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PURPOSE 

 The purpose of this study was to examine the effect of parental modeling of self-

reported MVPA and SB on their child’s risk of obesity and performance on PF in-school 

assessments.  This study investigated how parental activity levels may have a relationship 

with the health-related PF of their child by obtaining measures to indicate their 

cardiovascular endurance and muscular strength.  Parent self-reported daily activity 

levels were analyzed along with their child’s FITNESSGRAM® assessment to evaluate 

the possible impact of parental energy-balance related behaviors on youth.  These 

impacts could potentially point out influential target areas in which obesity prevention 

and PA intervention programs should focus.    

HYPOTHESIS 

It was hypothesized that children whose parents were more physically active and 

less sedentary would perform to a higher standard on their in-school PF assessment and 

also have lower risk of obesity.  

OBJECTIVES 

1. To determine if there is a relationship between parental modeling of MVPA 

and SB with the weight status and health-related PF of their children. 

2. To examine what types of parental MVPA and SB are most strongly related to 

the weight status and health-related PF of their children. 

DATA COLLECTION PROCEDURE 

This study was conducted as a branch of a larger research study funded by the 

Transdisciplinary Childhood Obesity Prevention Program.  This three-year study 

(January 2013-December 2015) aimed to determine the efficacy of a nutrition education 
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intervention program called KidQuest on promoting behavior change and improving 

nutrition related knowledge.  KidQuest was developed by South Dakota State University 

and includes nutrition curriculum integrated with PA lessons designed for students ages 

9-12.  The program was evaluated using pre- and post-surveys and FITNESSGRAM® 

(Version 10.0, 2013, The Cooper Institute51) to determine nutrition and PA 

knowledge/behavior changes through the use of intervention and control groups.  

FITNESSGRAM® was chosen as the testing procedure because it has been adopted by 

the Presidential Fitness Testing Program and the measurements were already a part of the 

school’s testing protocol.  Before collecting data, Institutional Review Board (IRB) 

approval was gained and parental notification forms (Appendices H-I) and youth assent 

forms (Appendix J) were acquired. Letters of support from the district (Appendix K), an 

administrator (Appendix L), and teachers (Appendix M) were also obtained. 

For this particular study, only the Progressive Aerobic Cardiovascular Endurance 

Run (PACER) and Push-up scores, as well as the height and weight data of the subjects 

from the KidQuest study, were used. After gaining support from the principal (Appendix 

G), separate IRB approval was acquired to gather new information about self-reported 

parental MVPA and SB through a survey (Appendices C-D).  Coupled with the survey 

was an informed consent form (Appendices A-B), which was returned in an envelope 

with the completed survey, and a recruitment letter describing the study to the parents 

(Appendices E-F). 

PARTICIPANTS 

Participants were 5th and 6th graders and their parents who were recruited from a 

school in rural Nebraska that was already participating in the ongoing KidQuest PA and 
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nutrition intervention study.  Of these 10-12 year olds, 47 males and 56 females returned 

surveys eligible for analysis contributing to the final sample size of n=103.   

FITNESSGRAM® 

FITNESSGRAM® is a nationally accredited activity and fitness assessment used 

to gather information on the PF of students. The child participants completed the 

FITNESSGRAM® in-school PF exam in February of 2015.  The tests were administered 

by individuals trained on proper FITNESSGRAM® protocol and completed in the 

regularly scheduled PE class.  Each student completed the PACER, Push-up, Curl-up, 

Sit-and-reach, and Trunk lift tests.  For this particular study, data from the PACER and 

Push-up tests were included to evaluate cardiovascular endurance and upper body 

muscular strength. Their height and weight were recorded as well.   

The PACER was chosen to evaluate cardiovascular endurance and aerobic 

capacity and has excellent reliability and validity in estimating VO2max73.  The PACER 

is a multistage fitness test adapted from the 20-meter shuttle run test published by Leger 

and Lambert74 in 1982 and revised in 1988.  The test is progressive in intensity, meaning 

it is easy at the beginning and gets more difficult toward the end.  It also provides a built-

in warm-up and helps children to pace themselves effectively.  The objective is to run as 

long as possible with continuous movement back and forth across a 20-meter space at a 

specified pace that gets faster each minute.  VO2max was calculated using the equation 

described by Boiarskaia et al.75 

The participants were lined up alphabetically with the help of the teachers and 

divided into groups of 4-6.  Once in groups, colored shirts were distributed to the students 

in order to keep track of who was in which group.  The participants were then given 
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instructions on how to complete the test and when to stop.  The first time the participant 

did not reach the line by the time of the beep, he or she stopped at their location and 

reversed direction, attempting to get back on pace.  The participant was told to stop when 

they failed to reach the line by the time of the beep a second time.  The two misses did 

not have to be consecutive.  A CD player was used to play the FITNESSGRAM® PACER 

CD’s for the students to listen to while completing the test.  Each student’s score was 

recorded.  The score is defined by the number of laps completed.  A lap is equivalent to 

one 20-meter completion.   

The Push-up test was used to evaluate muscular strength and endurance of the 

upper body.  Strength and endurance of the muscles in the upper body are important in 

activities of daily living, maintaining functional health and promoting good posture.  It is 

imperative that children and youth learn the importance of upper body strength and 

endurance as well as methods to use in developing and maintaining this area of PF.  The 

90-degree push-up test has generally been shown to produce valid and consistent 

measures76 but reliability depends on how it is administered77.  The objective is to 

complete as many 90-degree push-ups as possible at a rhythmic pace.   

For the Push-up test, procedures for dividing the participants into groups were the 

same as the PACER. Once in groups and wearing the same colored shirt, the participants 

were given instructions on how to complete the test and when to stop. Push-ups were 

performed to a cadence found on the FITNESSGRAM® CD which was played on a CD 

player.  The students would begin in the “up position” and once the CD cadence started, 

would move to the “down position” and then back up when directed by the CD.  The 

participants were allowed one form correction (warning) and then asked to stop on their 
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second form correction.  At the end of the test, the researcher recorded each participant’s 

score.  The Push-up score is defined as one repetition completed.   

Today, age- and sex-specific growth charts are used to calculate body mass index 

(BMI) in children and teens (ages 2-20) using the child’s weight and height then 

matching their BMI to the corresponding BMI-for-age percentile for their age and sex.  

Those who are between the 85th and less than the 95th percentile are considered 

overweight.  Children whose BMI-for-age is in the 95th percentile or higher are 

considered obese20.  The height and weight measurements obtained from 

FITNESSGRAM® were used to calculate BMI and BMI-for-age percentile as described 

by the Centers for Disease Control and Prevention78.   

Height and weight measurements were obtained in a private location in a section 

of the gym to protect the confidentiality of the participant.  Students were instructed to 

remove their shoes and stand up against a wall that had been premeasured with a 

measuring tape.  Height was recorded to the nearest quarter of an inch.  Weight was 

measured in kilograms using an electronic scale and recorded to the nearest tenth.  BMI 

was calculated after all testing procedures were finished.   

PARENT SURVEY 

The survey that one parent from each household filled out was adapted from the 

Neighborhood Impact on Kids (NIK) study funded by the National Institutes of Health79. 

The instrument has been used in multiple publications80 and most scales have acceptable 

test-retest reliability81.  Only the portion of the survey that related to parental MVPA and 

SB was used.  The MVPA portion of the survey asked how many days and minutes per 

week the parent performed sports, fitness and recreational (leisure) activities at both the 
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vigorous and moderate intensity levels.  The SB portion of the survey asked caregivers to 

indicate on average how many minutes per day they spend watching 

television/videos/DVDs, using the internet, email or other electronic media for leisure, 

read a book or magazine for leisure, do work at home (including reading, writing, or 

using the computer), and ride in the car.  Parental demographics could not be collected 

because of school policies regarding privacy of the family.   

Surveys were distributed in PE classes to the children to take home to their 

parents and bring back upon completion.  Parent surveys were given to students who had 

parental consent to participate in the KidQuest study during the 2014-2015 school year 

(n=474); therefore, the data for FITNESSGRAM® would be available to access.  The 

surveys were coded with the same ID numbers that the children were assigned when 

FITNESSGRAM® testing began.  As a result, their FITNESSGRAM® data were matched 

with the results from the parent survey.  A Spanish version of both the survey and 

informed consent were available to those students who had Spanish listed as their 

primary language at home.    

The PE teachers were instructed to place the returned envelopes containing the 

completed survey and informed consent into a designated storage bin that only the 

researchers had access to.  Incentives for filling out the survey were not offered and 

reminders were not sent out to the parents because contact information was unavailable 

due to school policies regarding privacy. Because of absences, 453 surveys were 

physically handed to students to take home to their parents.  Of the surveys handed out, 

151 surveys were returned, making the return rate 33.3% (Figure 1).  
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Figure 1     Flow chart depicting how the final sample size (n=103) was achieved 

DATA ANALYSIS 

The statistical analysis was executed using IBM SPSS Statistics for Windows 

(Version 22.0, 2013, IBM Corp).  The means and standard deviations were found for the 

child data (age, BMI, percentile rank, PACER test, estimated VO2max, and push-up test) 

and each question on the parent survey. Data was found to be approximately normal. 

Relationships between individual child variables and his/her parent/guardian reports were 

investigated.   Relationships were also investigated between each individual child 

PACER score (number of completed laps), estimated VO2max (ml/kg/min) and Push-up 

score (number of completed repetitions).  Relationships were analyzed using Pearson 

Correlation Coefficients, with an alpha level of P<0.05. 

 Of the original 103 usable surveys, six parents/guardians indicated they had 

leisure time MVPA that were two standard deviations (SD=359.9) above the mean 

(M=293.2), giving the researchers reason to question the validity and feasibility of those 

data points.  Data were analyzed both with and without these six outliers.  When outliers 

(parent/guardians who reported more than 1012 minutes/week of physical activity) were 
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removed from the final analysis the average leisure time MVPA was 225.9 minutes per 

week, with a standard deviation of 215 minutes. Removing the outliers decreased the 

standard deviation by 40.3%.  Rationale for reporting data without the six excessively 

high MVPA data points was the significant decrease in standard deviation upon removal, 

in addition to the likelihood that the participant misreading the question, including 

MVPA not classified as “leisure”.   
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Table 1 shows the descriptive statistics of the child participants including age, 

BMI, BMI-for-age percentile, PACER, estimated VO2max, and Push-up.  All average 

measurements for PACER and Push-up tests, estimated VO2max and BMI fall into 

FITNESSGRAM®’s Healthy Fitness Zone except for the females estimated VO2max 

(M=37.22 ml/kg/min) which is below the cutoff of 40.2 ml/kg/min for the average 11 

year old.   

Table 2 overviews the averages from the parental MVPA portion of the survey 

both with and without the six outliers.  On average, with the sample size of n=103, the 

parents reported that they participated in 293.2±359.9 minutes per week of total MVPA.  

With the six outliers taken out, the parents reported that they participated in 

225.9±214.96 minutes per week of total PA, decreasing the standard deviation by 40.3%.   
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Table 1      Descriptive Statistics of the Child Participants 
 Overall  

(mean ± SD) 
(N=103) 

Males  
(mean ± SD) 
(N=47) 

Females  
(mean ± SD) 
(N=56) 

Age 10.9 ± 0.72 11.0 ± 0.77 10.8 ± 0.7 
BMI (kg/m2) 20.5 ± 4.3 19.8 ± 4.1 21.0 ± 4.3 
BMI-for-age percentile 66.6 ± 28.3 62.4 ± 29.3 69.4 ± 27.3 
PACER (laps) 24.3 ± 14.5 27.6 ± 15.0 21.6 ± 13.5 
Estimated VO2max 
(ml/kg/min) 

40.5 ± 7.0 44.0 ± 5.9 37.4 ± 6.4 

Push-up (reps) 12.8 ± 10.0 12.8 ± 8.9 12.8 ± 10.9 
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Table 2     Descriptive Statistics of Parental Physical Activity  
 With Outliers Without Outliers 
 N (mean ± SD)  N (mean ± SD)  
Total Physical Activity (mins/week) 103 293.2 ± 359.9 97 225.9 ± 215.0 
Vigorous Physical Activity (mins/week) 103 122.6 ± 160.2 97 99.9 ± 117.4 
Moderate Physical Activity (mins/week) 103 170.6 ± 280.3 97 126.1 ± 138.3 

 

Table 3     Descriptive Statistics of the Parental Sedentary Behavior 
 N Mean ± SD 
Total Sedentary Behavior (mins/day) 102 294.0 ± 154.5 
Watch television/videos/DVDs (mins/day) 101 83.0 ± 56.9 
Use the internet, email or other electronic media for 
leisure (mins/day) 102 68.7 ± 57.6 

Read a book or magazine for leisure (mins/day) 102 26.9 ± 30.2 
Do work at home (including reading, writing, or 
using the computer)  (mins/day) 102 59.1 ± 66.8 

Ride in a car  (mins/day) 101 57.3 ± 50.8 
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Results from the SB questions on the survey (Table 3) showed that parents on 

average had 293.97±154.52 minutes of SB per day, the majority of which was from 

watching television/videos/DVDs (M=83.02, SD=56.9).  The correlation between the 

average total minutes of leisure-time MVPA for the parent and the child’s cardiovascular 

endurance as measured by the FITNESSGRAM® PACER was r=0.215 (p=.034) as seen 

in Table 4.  This indicates a small positive relationship between the minutes per week the 

parent was physically active during leisure time and the score their child received on the 

PACER, which is directly related to estimated VO2max.  There was no significant 

relationship between parental physical activity per week and the child’s BMI (r=-0.067, 

p=.517), estimated VO2max (r=0.151, p=.140), or Push-up score (r=0.112, p=.275).   

When MVPA was broken into vigorous and moderate intensity and analyzed 

separately, the correlation of parents’ vigorous intensity PA to estimated child VO2max 

(r=0.215, p=0.034) and PACER (r=.262, p=.01) was stronger compared to the correlation 

of parents’ moderate intensity PA to child VO2max(r=0.052, p=.615) and PACER (0.112, 

p=.273).  The significant positive relationship of child estimated VO2max and PACER 

with parent vigorous intensity PA signifies that those parents who performed higher 

levels of vigorous intensity exercise had children who could run longer on the PACER 

test and had higher cardiovascular endurance.    
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Table 4     Parental Physical Activity and Child Data Correlations 

 
N BMI (kg/m2) 

Estimated 
VO2max 

(ml/kg/min) 

PACER 
(laps) 

Push-up 
(reps) 

(Minutes per Week)  Corr. Sig. Corr. Sig. Corr. Sig. Corr. Sig. 
Vigorous Intensity + Moderate 
Intensity Physical Activity  103 .028 .777 .027 .784 .047 .636 -.040 .691 

Vigorous Intensity Physical 
Activity 
 

103 .014 .886 .084 .401 .091 .362 .005 .961 

Moderate Intensity Physical 
Activity 
 

103 .028 .778 -
.013 .899 .009 .931 -.054 .590 

                                                 Six outliers removed 
Vigorous Intensity + Moderate 
Intensity Physical Activity  97  -.067 .517 .151 .140 .215* .034 .112 .275 

Vigorous Intensity Physical 
Activity 
 

97 -.126 .220 .215* .034 .262** .010 .191 .061 

Moderate Intensity Physical 
Activity 
 

97 .003 .975 .052 .615 .112 .273 .012 .907 

*. Correlation is significant at the p<0.05 level (2-tailed). 
**. Correlation is significant at the p<0.01 level (2-tailed). 
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The correlation between the total minutes of daily SB reported by the parent and 

the child’s muscular strength as measured by the FITNESSGRAM® Push-up test was r=-

0.239 (p=.015) (Table 5), indicating a small negative relationship between the minutes 

per day the parent was sedentary and the score the child received on the Push-up test.  In 

addition, there was a small negative relationship (r=-0.198, p=.046) between the total 

minutes of SB the parent had per day and the child’s estimated VO2max (M=40.45±6.95).  

This is congruent with the hypothesis that children whose parents are less sedentary 

during the day are more likely to do better on in-school PF assessments.  There was no 

significant relationship between parental SB per day and the child’s BMI (r=0.119, 

p=.233) or PACER (r=-0.170, p=.087).   

Closer examination of the types of parental SB indicates two of the five types of 

SB correlated with aspects of the children’s PF assessment.  Both the time reported per 

day by parents watching television (r=-0.235, p=.018) and time spent on the internet (r=-

0.286, p=.004) were negatively correlated with the child’s push-up scores.  There was 

also a negative correlation between the time spent on the internet by the parent per day 

and the child’s PACER score (r=-0.221, p=.026) and estimated VO2max (r=-0.235, 

p=.018).   This indicates that time spent on the internet and watching television by 

parents may be more influential on their child’s PF performance than other types of SB.
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Table 5     Parental Sedentary Behavior and Child Data Correlations  
 N BMI 

(kg/m2) 
VO2max 

(ml/kg/min) 
PACER 

(laps) 
Push-up 

(reps) 
(Minutes per Day)  Corr. Sig. Corr. Sig. Corr. Sig. Corr. Sig. 
Total Sedentary Behavior  
 

102 .119 .233 -.198* .046 -.170 .087 -.239* .015 

Watch 
television/videos/DVDs 101 .055 .588 -.137 .171 -.188 .059 -.235* .018 

Use the internet, email or 
other electronic media for 
leisure 

102 .181 .069 -.235* .018 -.221* .026 -.286** .004 

Read a book or magazine 
for leisure 102 -.038 .703 -.071 .479 -.099 .323 -.147 .139 

Do work at home 
(including reading, 
writing, or using the 
computer) 

102 .100 .318 -.074 .459 .014 .886 .012 .905 

Ride in a Car 

 
101 -.007 .945 -.051 .615 -.029 .775 -.061 .547 

*. Correlation is significant at the p<0.05 level (2-tailed). 
**. Correlation is significant at the p<0.01 level (2-tailed). 
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Table 6 separates the child participants into weight categories by BMI-for-age 

percentile rank; Underweight (<5%), Normal/healthy weight (5-85%), Overweight (≥ 

85%), and Obese (≥95%).  The majority of both the male and female participants fell 

within the normal weight category.  Of the males, 15% were overweight and 17% were 

obese.  PACER, Estimated VO2max and Push-Up scores were on average highest for 

those in the normal/healthy weight category and decreased as BMI increased.  Of the 

females, 14.25% were overweight and 23.25% were obese.  Results of Push-up and 

estimated VO2max were the same as the males in that the values decreased as BMI 

increased.  However, for the females, the average PACER score for those categorized as 

obese (M=13.15) was higher than those categorized as overweight (M=10.9).   

Tables 7 and 8 summarize the relationships between FITNESSGRAM® PF tests 

of each child participant.  There was a strong negative correlation between BMI(r=-

0.759, p=.001) and estimated VO2max (ml/kg/min) indicating that children who are 

overweight/obese have less cardiovascular endurance compared to their normal weight 

peers.  There was a moderate negative correlation between BMI(r=-0.488, p=.001) and 

the PACER score.  In addition, there was a small significant negative correlation between 

BMI (r=-0.351, p=.001) and performance on the push-up test signifying that as BMI 

increases, muscular strength/endurance decreases.  Table 8 illustrates the high correlation 

between the PACER and Push-up FITNESSGRAM® tests (r=-0.563, p=.001) and 

estimated VO2max and Push-ups (r=0.498, p=.001
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Table 6     Descriptive Statistics by Child Weight Classification  
 Number of 

Children  
N (%) 

PACER 
(laps) 
Mean ± SD 

Estimated 
VO2Max 
(ml/kg/min) 
Mean ± SD 

Push-Up 
(reps) 
Mean ± SD  

 Males (n=47) 
Underweight (<5%ile) 2 (4%) 25.0 ± 21.2 46.4 ± 7.1 8.5 ± 0.71 
Normal weight (5-84.9%ile) 30 (64%) 32.1 ± 16.0 46.7 ± 4.5 14.3 ± 9.6 
Overweight (≥ 85-94.9%ile)  7 (15%) 21.1 ± 3.9 41.1± 1.8 11.4 ± 5.9 
Obese (≥95%ile) 8 (17%) 17.1 ± 9.4 40.0 ± 4.3 9.4 ± 9.1 
 Females (n=56) 
Underweight (<5%ile) 0 (0%) 0 0 0 
Normal weight (5-84.9%ile) 35 (62.5%) 27.1 ± 13.3 41.13 ± 4.4 16.6 ± 11.6 
Overweight (85-94.9%ile) 8 (14.25%) 10.9 ± 6.3 32.24 ± 2.7 9.63 ± 6.6 
Obese (≥95%ile) 13 (23.25%) 13.15 ± 8.5 30.70 ± 4.5 4.62 ± 4.3 

 

Table 7     Effect of Child Weight Status on PACER (VO2max) and Push-up Scores  
 N Pearson Correlation Sig. (2-tailed) 
 BMI 
VO2max (ml/kg/min) 103 -.759** .001 
PACER (laps) 103 -.488** .001 
Push-up (reps) 103 -.351** .001 

*. Correlation is significant at the p<0.05 level (2-tailed). 
**. Correlation is significant at the p<0.01 level (2-tailed).  
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*. Correlation is significant at the p<0.05 level (2-tailed). 
**. Correlation is significant at the p<0.01 level (2-tailed).  

 

Table 8     Relationship between Child PACER (VO2max) and Push-up Scores 
 N Pearson Correlation Sig. (2-tailed) 
PACER (laps) and 
Push-up (reps) 

103 .563** .001 

Estimated VO2max 
and Push-up 

103 .498** .001 
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CHAPTER V: DISCUSSION 
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The primary goal of this investigation was to examine the relationship between 

parental energy balance-related behaviors on both their child’s weight status and PF using 

FITNESSGRAM® as a method of evaluation. To our knowledge, this is one of limited 

studies to examine the association between parental activity levels and child PF.  The 

findings from our sample reveal a potential link between parental modeling of MVPA 

and SB and their child’s PF.  

Specifically, higher parental MVPA levels were associated with better 

performance on the PACER by the child and a higher calculated VO2max.  This indicates 

that children were more likely to have higher cardiovascular endurance if their parents 

were more physically active.  This supports the research hypothesis that children who 

have physically active parents are more likely to perform better on in-school PF 

assessments. 

This finding is congruent with the positive association between parental PA and 

child PF that Voss and Sandercock found when assessing the connection between 

perceived parental PA and objectively measured fitness in schoolchildren82. It has also 

been documented that joint PA with family adults decreases the child’s metabolic risk 

profile83 indicating greater PF and that children’s PA is related to that of their parents in 

distinct and quantifiable ways29.   

The underlying rationale to explain why parental MVPA correlates with the 

child’s cardiovascular endurance might be that in general, children learn habits by 

observing their parents and the behaviors of family members13. When parents use their 

leisure time to engage in MVPA, their child is learning at a young age that PF is 

something of value and worth pursuing.  Furthermore, greater parental MVPA is 
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associated with increased child MVPA30.  Additionally, parents’ exercise frequency 

significantly affects children’s attitude toward PA and is positively associated with their 

intention to participate in PA84.   Parental modeling is particularly important during 

preadolescence and becomes less influential with increasing age85, indicating the need for 

authority figures to provide a positive example regarding daily activity levels, especially 

in the early years of life.   

There was a distinct difference between the influences of vigorous PA compared 

to moderate PA on child PF.  Parental vigorous PA was much more influential on their 

child’s aerobic capacity compared to moderate PA.  In our study, this finding suggests 

that it is not just the act of performing PA, but the intensity of PA a parent engages in can 

be a discriminating factor in determining health-related PF in their children; although, 

any type of PA is beneficial and can lead to health benefits86.   

Another pattern of modeling is that of SB.  Our research suggests lower parental 

SB is correlated with higher muscular strength of the child.  Patterns of SB between 

parents and children have been found to be related, especially among the obese17 and 

because of this, the higher muscular strength seen in children whose parents reported a 

less sedentary lifestyle could be credited to those children leading a less sedentary 

lifestyle themselves.  These findings are comparable to what another study found while 

examining the associations between PA, SB and PF in youth; those categorized as 

active/low sedentary were more likely to have a higher overall score of PF than those 

categorized as inactive/high sedentary87.  Our research and the research of others might 

suggest that a highly sedentary pattern of modeling by the parents could be a determining 

factor in the PF of their children.     
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The inverse association found between parental SB and child muscular strength 

might be attributed to the fact that sedentary lifestyles often negatively affect body 

composition leading to decreased musculoskeletal fitness, and in children, failing to 

achieve the FITNESSGRAM® Healthy Fitness Zone in all areas, including muscular 

strength and endurance88,89,52. Previous studies have repeatedly demonstrated that SB, 

specifically TV viewing time, is associated with lower muscular strength and fitness90,91.  

Therefore, because parent and child SB levels are related17 and SB is associated with 

decreased muscular strength, it could be deduced that the more sedentary the parent’s 

lifestyle, the higher the risk for lower muscular strength in their children.   

Of the five types of SB that were analyzed, two were significantly correlated with 

child PF including the amount of time spent watching television/videos/DVDs and the 

amount of time spent using the internet, email or other electronic media for leisure.  Both 

can be categorized as screen time signifying that when developing physical inactivity and 

obesity interventions for children, targeting screen time is a crucial component.  This 

finding adds another dimension to what has already been researched in the past; not only 

is parental screen time associated with child screen time31, but parental screen time is also 

associated with lower PF of their children.   

Although there was no significant difference in weight status among children who 

had physically active parents and children whose parents had a sedentary lifestyle, there 

have been studies that found low parental habitual PA to be significant predictors of 

childhood overweight92 and that parental weight change is an independent predictor for 

child weight change93. Despite the multitude of parent-child obesity related literature, 
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there are limited articles that study the direct relationship between parental PA or SB and 

child weight status.   

The evidence did show that children with a higher BMI had a lower aerobic 

capacity, which is comparable to the findings in a similar study using the 

FITNESSGRAM® PACER test as a measure of cardiovascular endurance.  Here, the 

researchers found that the percentage of overweight/obese adolescents who did not meet 

the FITNESSGRAM® Health Zone for cardiorespiratory fitness was significantly higher 

compared to normal weight peers53. Moreover, children with a higher BMI also had lower 

muscular strength compared to their peers of normal weight.  This is consistent with 

conclusions from various other studies associating weight status with muscular strength 

in children and adolescents94,95.   

One of the main strengths of this study was the use of FITNESSGRAM® as the 

method of data collection for all child PF assessments.  FITNESSGRAM® has been 

proven time and time again to accurately measure health-related fitness in school age 

children90.  The positive associations found in this study between child weight status and 

PF stresses the importance of PF test adoption in all school systems and proves schools to 

be a prime location in identifying children with health-related risk factors.  Factors that 

led to the success of this project were the support of the teachers and administration. 

Having staff within schools that recognize the importance of PF in youth and are 

supportive of PA interventions is important for the health and well being of the students.  

Also, using the PE class time demonstrated to be convenient for both the researchers and 

the teachers.  Having a large enough space to conduct all PF testing is vital for this type 

of study.   
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Additionally, all FITNESSGRAM® data was collected and recorded by 

professionals trained in the FITNESSGRAM® testing protocol.  Each fitness test was 

supervised and therefore ensures greater validity of the child’s health-related fitness 

scores.  Given the strengths, limitations should be evaluated and acknowledged.   

One limitation is that the sociodemographic characteristics of the adult 

participants were unavailable to the researchers because of school policies related to 

privacy.  Sociodemographic information like age, gender, occupation, and education level 

of the parent/caregiver were unknown and could be potential confounding factors.  

Finally, among obese persons, there is a known discrepancy between reported versus 

actual behavior96,97, leading to a potential exaggeration of the reported level of MVPA 

and SB of the parents/guardians, although parental weight status was not assessed.   

There is a body of literature linking physical inactivity to obesity and parental 

obesity to childhood obesity, but few that examine parental activity habits and child 

PF/weight status.  To determine how parental activity habits influence their children’s PF, 

future research should focus on further analysis of the specific types of parental MVPA 

and SB, the time of day participation in these activities takes place, and their own 

personal reasons for including them in their day.  Studies of this nature would provide 

insight on the ways in which children observe their caregivers and give direction for 

future family-based intervention programs.   

Additionally, future studies using FITNESSGRAM® might also use the new 

FITNESSGRAM® Criterion-Referenced Fitness Standards98 when analyzing child PF.  

These health zones separate students into categories based on evidence-based cut-offs for 

health-related fitness measurements and provide means of evaluating health-risk.  Finally, 
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the theory of parental modeling assumes that the child is observing the behaviors of their 

parents. Future investigations might focus on directly measuring how much of the 

behavior the child is actually observing and how much of the behavior the child might 

also be participating in.   
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CHAPTER VI: CONCLUSION 
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In summary, parents play a critical role in shaping their child’s PA and SB 

patterns, in turn, influencing their PF.  Despite great efforts to develop PA and nutrition 

intervention programs targeting childhood obesity around the world, it continues to be of 

great concern. Results from this study assisted in demonstrating links between parental 

activity habits and child cardiovascular endurance and muscular strength indicating a 

need for parents, guardians and caregivers to lead by example and foster a pattern of 

modeling conducive to PA. 

Investigating the effect of different parenting practices on energy balance-related 

behaviors is important to determine which practices should be recommended to parents to 

prevent obesity in their children99.  Due to outcomes from this study, it is recommended 

to get the word out to parents and family members that their actions may shape the PF of 

youth.  Motivating PE teachers to engage parents might be one of the best avenues for 

success in this area of obesity prevention.  Word can be spread through use of parent 

handouts from schools in addition to sending home FITNESSGRAM® report cards.   
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