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Abstract

:

Over the past few decades, studies have emphasized improving children’s health by increasing health-related fitness levels. Despite the known benefits of health-related fitness in youth, studies have also highlighted a lack of physical activity opportunities for children living in low-income households. The purpose of this study was to investigate the health-related fitness levels of students attending Title I (low-income) elementary schools. A total of 77 elementary students (50.6% female; Mage = 10.0, SD = 0.827) from two Title I elementary schools in the western United States completed the FitnessGram assessments of aerobic capacity, muscular strength and endurance, and flexibility. Descriptive statistics were used to identify the number of students in the Healthy Fitness Zone (HFZ) based upon the FitnessGram HFZ Performance Standards. Less than 17% of students achieved the HFZ for aerobic capacity and only 31.2% achieved the HFZ for upper body strength and endurance. Students performed better for abdominal strength and endurance and flexibility with 55.8% and 68.8% achieving the HFZ, respectively. The results of this study offer insights into the health-related fitness levels of a unique population, students attending Title I schools. School health professionals, including physical education teachers, need to be aware of existing disparities and make efforts to systematically intervene.
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1. Introduction


Over the past few decades, many studies have emphasized improving children’s health through increasing health-related fitness levels [1,2,3]. Health-related fitness consists of five components: cardiorespiratory endurance, muscular strength, muscular endurance, body composition, and flexibility [4]. There are numerous benefits to optimal health-related fitness in elementary school-age children, including decreases in early-onset risk factors for cardiometabolic disease and a protective effect on obesity [5,6]. Additionally, physical fitness is associated with improvements in academic performance among children regardless of sociodemographic variables [7,8]. Thus, children’s health-related physical fitness is an influential factor in preventing multiple diseases and enhancing cognitive health.



World Health Organization 2020 Guidelines on Physical Activity and Sedentary Behaviour [9] and the latest edition of the Physical Activity Guidelines for School-Aged Children and Adolescents [10] include a recommendation that children accumulate at least 60 min of moderate to vigorous physical activity every day to keep their bodies healthy and maintain or improve current fitness levels. However, only 24% of children in the United States achieve this national guideline of physical activity [11]. A systematic review by Poitras et al. [12] reported that by the time students reached elementary school age, most were in poor cardiovascular shape due to a lack of physical activity. Even with clear indications that children attained health benefits from physical activity, the average health-related fitness levels in the United States have been declining as a result of various reasons, including inaction during leisure time, increased screen-based sedentary behavior, and widespread use of the automobile [13,14,15,16].



In the United States, in order to support students experiencing economic disadvantage, there is a federally funded program called Title I of the Elementary and Secondary Education Act (ESEA) of 1965. This program provides financial assistance to schools with high percentages of students from low-income families to assist in meeting the state academic standards [17]. Title I school status is determined by the percentage of students enrolled in free and reduced lunch programs and funds can be used to improve curriculum, instruction, and other school programs. According to the National Center for Education Statistics [18], approximately 21% of 5- to 17-year-olds were considered to fall under Title I status. Unfortunately, children from lower socioeconomic backgrounds display lower levels of moderate to vigorous physical activity compared to those from higher socioeconomic backgrounds [19]. Results from additional studies show that children from low socioeconomic backgrounds may have detrimental levels of health-related fitness because of a lack of access to resources (e.g., before and after school activity programs, play environment/space, etc.) and to parental support needed to sustain healthy physical activity behaviors throughout childhood and into adolescence [20,21,22]. De Greeff et al. [23] confirmed that economically disadvantaged children had relatively low fitness levels compared to children without an economic disadvantage. Moreover, children from low-income families are at higher risk for experiencing physical and mental health problems within high environmental stress [24,25].



Several U.S. states require an annual state-level mandatory fitness assessment for students in public schools [26,27]. FitnessGram [28] is a widely used assessment instrument to measure student fitness levels through a series of fitness tests. FitnessGram seeks non-competitive fitness assessments using criterion-referenced standards to determine student fitness zones. The benefit of this is that the standards used to determine fitness zones could indicate the risk of chronic diseases later in life. Ideally, the FitnessGram can provide physical education teachers, students, and parents with information on students’ fitness levels, and by extension, be used to build a tailored program of physical activity [29]. However, despite various health risk factors due to low level of fitness among children, little research has focused on the fitness levels of children in the United States, and even less research has been conducted on student fitness in Title I schools [30]. Therefore, the purpose of this study was to investigate the health-related fitness levels of Title I elementary school students.




2. Materials and Methods


2.1. Participants


A total of 77 elementary students (50.6% female; Mage = 10.0, SD = 0.827) from 13 classes of fourth and fifth grades in two Title I elementary schools in the western United States were recruited using convenience sampling [31]. A majority of students (89.6% and 83%, respectively) in these two elementary schools qualified for free and reduced-price lunch [32]. The free and reduced-price lunch program offers federally reimbursable meals for qualified children; students whose household income is less than 130% of the federal poverty level qualify for free lunch, and students whose household income is between 130% and 185% of the federal poverty level qualify for reduced-price lunch [33]. The ethnic composition of the participants consisted of the following: Hispanic 72.8%, Caucasian 18.2%, Asian 6.5%, African American 1.3%, and Native American 1.3%.




2.2. Data Collection Procedures


The University’s Institutional Review Board (IRB) approved the study protocol (1498337-2), and all participants’ parents provided informed consent prior to assessment. Over the course of one semester, a team of trained research associates conducted fitness tests during physical education classes with cooperating physical education teachers’ assistance. The team included three teacher education faculty members, six graduate research assistants, approximately 10 undergraduate students from a large teacher preparation institution, and two in-service elementary physical education teachers from the two local Title I elementary schools. All research assistants involved in data collection were trained by a certified Presidential Youth Fitness Program trainer and passed a written knowledge exam of the FitnessGram testing protocols. Students in each class were divided into several small groups (four to six students for each group) and rotated through fitness testing stations administered by research team members. Research team members demonstrated and explained each test, and then students practiced prior to their actual assessment trial.




2.3. Instruments


FitnessGram [28] was utilized to measure health-related fitness levels. FitnessGram is one of the most widely used fitness testing systems and is currently used in more than 67,000 schools in the United States [34]. As an integrated fitness and activity assessment program, FitnessGram includes field tests of health-related fitness such as students’ aerobic capacity (i.e., cardiorespiratory endurance), body composition, flexibility, muscular strength, and muscular endurance. In order to allow teachers to provide students with more personalized feedback, FitnessGram also offers its own evaluation criteria, called FitnessGram Healthy Fitness Zone Performance Standards. Numerous studies have determined FitnessGram’s validity and reliability and it is endorsed by the American College of Sports Medicine (ACSM) [35,36,37,38,39]. According to the latest edition of the FitnessGram Administration Manual [28], various test procedures can be designed based upon the primary objective of the program, such as self-testing, individualized testing, and institutional testing. Therefore, school health professionals, including physical education teachers, are recommended to plan for FitnessGram assessments along with their own goal of the test and schools’ environment, including facilities, health support policies, and classroom schedules.



Aerobic Capacity. In order to evaluate aerobic capacity, students completed the Progressive Aerobic Cardiovascular Endurance Run (PACER) test of FitnessGram. Students ran back and forth across a 20-m distance in the schools’ gymnasiums, following signals by a beep sound provided by the Cooper Institute [28]. The pace of the beep sound got progressively faster each minute, and students continued running until they failed to reach the line for a second time before the beep sounded. Students completed the tests in small groups while being observed by researchers to increase the reliability of the test result.



Upper Body Strength and Endurance. Students completed a 90-degree push-up test to measure their upper body strength. Students assumed a plank position with a straight back, and lowered their upper bodies to a 90-degree bend in their elbows and returned to the starting position with arms fully extended. A research team member demonstrated the correct process for the 90-degree push-up test to help students better understand and perform the movement. If a student showed a form error (e.g., touched a knee to the floor), one more opportunity was allowed to continue the test with the correction. After a student performed a second error or chose to stop, the test was concluded. Research team members counted the number of push-ups and checked for the correct form for each student.



Abdominal Strength and Endurance. A curl-up test was utilized to measure students’ abdominal strength and endurance. As a ready position, each student laid on a mat with the back of their head touching the ground, arms outstretched at their sides, and feet flat with knees up. In order for students to demonstrate a successful curl-up, a student curled up slowly by sliding their fingers across the measuring strip to reach the other side of the strip and then curl back down until their head touched the mat. The distance students had to slide their hands varied by age, with nine-year-old students sliding their hands at a 3-inch distance and 10-year-olds (and older students) sliding their hands 5 inches. When performing the curl-up, students were to keep their heels in contact with the mat. Students performed the curl-up as much as they could following the official curl-up cadence provided by the Cooper Institute [28]. Similar to the 90-degree push-up test, if a student showed a form error (e.g., heels lifted up off the mat), one more opportunity to make the correction was permitted. After a student performed a second error or chose to stop, the test concluded. The number of student curl-ups was counted by a research team member, and a demonstration was also conducted by a research team member before the test.



Flexibility. Students also completed a back-saver sit-and-reach test to assess flexibility. Students removed their shoes and placed their right-foot against the measurement box with the leg fully extended and their left-foot flat on the floor with the knee pointing up. Then, students placed both hands on top of each other with palms facing down and reached forward as far as possible three times, holding their outstretched hands the third time as far as they could against the ruler on the measurement box. After completing the back-saver sit-and-reach test with the right leg, the left side was assessed using the same process. Before the assessment, a research team member demonstrated the procedure.




2.4. Data Analysis


Descriptive statistics, including frequency distributions, means, and standard deviations, were calculated through SPSS v25.0 [40] to analyze data and identify the number of students in the Healthy Fitness Zone (HFZ) based upon the FitnessGram Healthy Fitness Zone Performance Standards [28].



FitnessGram Healthy Fitness Zone Performance Standards. FitnessGram classifies fitness levels using age- and sex-specific criterion-referenced zones, consisting of the HFZ, the needs improvement (NI) zone, and the needs improvement–health risk (NI–HR) zone (Table 1) [28].



Aerobic Capacity. FitnessGram uses a strategy that converts laps on the PACER test to maximal oxygen uptake (shortly VO2max) to evaluate aerobic capacity in children [28], and it has been validated with elementary-aged children [41]. For this study, laps on the PACER test were converted to VO2max (mL/kg/min) by using Linear Model 2 [42], presented below:


VO2max = 45.619 + (PACER × 0.353) − (Age × 1.121)











For example, a score of 25 laps on the PACER test for a 10-year-old child would be converted to 43.234 of VO2max, and this result is then recorded in the appropriate zone following the FitnessGram Healthy Fitness Zone Performance Standards.



Muscular Strength and Endurance (Upper Body and Abdomen). Assessments for muscular strength and endurance (90-degree push-up and curl-up) did not require conversion. Following Table 1 (FitnessGram Healthy Fitness Zone Performance Standards: Age 9 to 11), raw scores for upper body strength and endurance and abdominal strength and endurance were used to determine placement in the appropriate zone.



Flexibility. As the back-saver sit-and-reach-test was completed with two different sides of the leg, a mean score was calculated. Each student’s score was recorded in the appropriate zone based upon the result of the test.





3. Results


Table 2 presents means and standard deviations for the results of student performance for all four assessments, and Figure 1 includes four different graphs that show student performance and HFZ performance standards for the four assessments. While PACER test’s HFZ performance standards for all students are the same regardless of gender and age, every student has different standards for the 90-degree push-up, curl-up, and back-saver sit-and-reach tests, in accordance with their gender and age (e.g., HFZ for 9-year-old females for the back-saver sit-and-reach test is ≥9, but for the male is ≥8).



Only 16.9% of students achieved the HFZ for aerobic capacity (7.7% of female students and 26.3% of male students), with 64.9% and 18.2% falling in the NI–HR and NI categories, respectively. Less than a third of students (31.2%) achieved the HFZ for upper body strength and endurance (33.3% of female students and 28.9% of male students) and just over half of students (55.8%) achieved the HFZ for abdominal strength and endurance (59% of female students and 52.6% of male students). More than two-thirds of students (68.8%) achieved the HFZ for flexibility (64.1% of female students and 73.7% of male students).




4. Discussion


A large number of studies have examined the prevalence of children living in low-income families and their risk factors (e.g., obesity, bad eating habit, depression, etc.), and the importance of health-related fitness among children was significantly highlighted [5,20,43,44]. Therefore, this study aimed to investigate the health-related fitness levels of Title I elementary school students by utilizing four assessments of FitnessGram [28].



Student assessment results indicated aerobic capacity as the component of greatest concern, with less than 17% of students achieving the HFZ. This is consistent with Burns et al. [45], who found children in low-income schools performed poorly on assessments of aerobic capacity, leading to increased risk of cardiometabolic diseases. Similarly, Bai and colleagues [46] found that HFZ achievement for aerobic capacity of FitnessGram assessment is positively associated with students’ minority rate and low socioeconomic status. Beyond the important connections between aerobic capacity and physical health, high cardiorespiratory fitness is associated with stronger cognitive performance in children [47]. Given this, it is probable that students with lower VO2max may also demonstrate challenges in academic learning.



Only 31.2% of students achieved the HFZ for upper body strength and endurance. In contrast, Bai and colleagues [30] found a HFZ achievement rate of approximately 70% for boys and 58% for girls among a large sample of fourth and fifth graders from 725 schools across the United States. Benson and colleagues [48] offered that children’s muscular strength is associated with insulin sensitivity and suggested that increased muscular strength with specific interventions in children (e.g., strength training) could be beneficial for metabolic fitness. According to the Centers for Disease Control and Prevention (CDC) [49], age appropriate muscle strengthening activities for children include rope or tree climbing, resistance exercises using body weight, climbing on playground equipment, and some forms of yoga. Findings from these studies indicate that additional attention to upper body strength and endurance is warranted in children attending Title I schools.



Just over half of the students achieved the HFZ for abdominal strength and endurance. Recent studies have shown that the prevalence of abdominal obesity among children and adolescents has significantly increased in the United States due to several reasons, especially insufficient exercise and bad eating habits [50,51,52]. This body of research indicates that students attending Title I schools have access to fewer physical activity opportunities, practice unhealthy dietary habits, and may develop abdominal obesity, which accounts for the weak performance of abdomen assessment [19,20]. Burns and Brusseau [53] found that Hispanic children from low-income schools showed weak performance of curl-up assessments, and that is significantly related to cardiometabolic health risk. Beyond school itself, children from low-income environments tend to have insufficient access to physical activity opportunities, including resistance-training activities to improve muscular strength and endurance [5].



Students performed best with respect to flexibility as 68.8% of students achieved the HFZ. It may indicate that the ages of participants for this study are in the phase that has better flexibility, with more soft bones and more flexible tendons and ligaments [54]. Bai et al. [30] also showed similar findings of children’s flexibility with approximately 67% and 72% of boys and girls meeting HFZ criterion, respectively. However, it is difficult to see that the 68.8% is objectively high enough as FitnessGram HFZ criteria have developed according to national databases from long-term field evaluations [39]. Miyamoto et al. [55] highlighted that sit-and-reach tests depend on arm and leg length. For example, children with long arms and short legs or with either one of two features would get better test results in spite of unacceptable hamstring muscle flexibility. With this fact, it is unclear whether or not low-income is directly related to flexibility. However, one additional element to be considered as a potential factor would be ethnic background since the majority of participants in this study were Hispanic (72.8%).



4.1. Implications for Practice


Findings from the present study indicate that students from two Title I elementary schools in the western United States did not achieve sufficient levels of health-related fitness across four component areas. Knowing that one of the purposes of quality physical education is to equip students with the “knowledge and skills to achieve and maintain a health-enhancing level of physical activity and fitness” [56], it is important to consider how these findings could inform professional practice. Dauenhauer [57] has proposed a method for tiered intervention where physical educators and other school health professionals use physical activity and fitness data to identify students who are at an elevated health risk. Based on this, interventions can then be implemented to address current and future health concerns in a systematic and preventive manner. The tiered intervention model demonstrated initial efficacy in a low-income elementary school setting, with particularly strong improvements observed in physical activity and aerobic capacity [58]. The model has since been expanded to address both lower- and higher-performing student needs [59] and to align with a broader conceptualization of physical literacy [60]. Tiered interventions such as these can be implemented in low-income schools to promote healthy levels of physical fitness and enhanced physical literacy.



The findings presented here underscore the importance of a focus on health-related fitness for physical educators teaching in Title I schools. More specifically, physical educators can better serve these students by including more activities and lessons focused on aerobic capacity, as this was the component in which students demonstrated the most concerning results. In addition, after-school and at-home programs to encourage moderate-to-vigorous physical activity (MVPA) and provide opportunities for physical activity engagement could also support improved aerobic capacity in students attending Title I schools. Finally, classroom teachers could include small bouts of upper body strength and endurance (e.g., push-ups, modified push-ups, or burpees) easily at various points throughout the school day.




4.2. Limitations and Future Research Lines


There are several limitations to this present study. First, in terms of the sample, the number of participants who were purposefully recruited using convenience sampling were only from two Title I schools in the western United States; this led to a lack of diversity. The majority of participants were Hispanic children, and this, along with the narrow age range of students primarily between the ages of 9–11 years, may limit the generalizability of the study to other populations of children with different ethnicities and ages (e.g., adolescents). Additionally, further exploration is needed to examine the fitness discrepancies in several potential contextual factors (e.g., racial/ethnic factors, geographic influence, school and/or neighborhood environments, the quality, and amount of physical education, etc.) with a larger sample. Second, body composition, as one of the health-related fitness components, was not included as a part of the student fitness assessment for this study. FitnessGram uses Body Mass Index (BMI) to measure child body composition, but various studies have pointed out that BMI can lead to misinformation and confusion about the degree of individual obesity [61,62]. According to research, BMI does not account for bone density, muscle mass, and racial differences, so it does not accurately present overall body composition. Moreover, BMI measurement in school settings can be a sensitive topic, particularly when personal privacy is difficult to maintain [63]. Therefore, the research team decided to forego the collection of these data. Although there was a reason for not measuring BMI for this study, body composition is still one of the health-related fitness components, so future studies should consider including a measure of body composition to complete assessing all five health-related fitness components, as it may lead to better presentation of the overall health-related fitness levels of participants.





5. Conclusions


Despite the known benefits of optimal health-related fitness levels in youth, a number of studies have highlighted that children living in low-income households have less opportunity for physical activity participation. The results of this study offer insights into the health-related fitness levels of a unique population, students attending Title I schools. School health professionals, including physical education teachers, need to be aware of existing disparities and make efforts to systematically intervene. Further, physical educators should ensure that they are considering appropriate practices for fitness education [63], and when working with students—especially those from Title I schools—that they are providing equitable and inclusive opportunities for fitness development.
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Figure 1. Results for Student Performance. 
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Table 1. FitnessGram Healthy Fitness Zone Performance Standards: Age 9 to 11 [28].
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Age

	
Aerobic Capacity

	
Upper Body Strength and Endurance

	
Abdominal Strength and Endurance

	
Flexibility




	
PACER (VO2max—mL/kg/min)

	
90-Degree Push-Up

(Number of Repetitions)

	
Curl-Up

(Number of Repetitions)

	
Back-Saver Sit-and-Reach (inch)




	
NI–HR

	
NI

	
HFZ

	
HFZ

	
HFZ

	
HFZ






	
9

	
≤37.3

	
37.4–40.1

	
≥40.2

	
F: ≥6

M: ≥6

	
F: ≥9

M: ≥9

	
F: ≥9

M: ≥8




	
10

	
≤37.3

	
37.4–40.1

	
≥40.2

	
F: ≥7

M: ≥7

	
F: ≥12

M: ≥12

	
F: ≥9

M: ≥8




	
11

	
≤37.3

	
37.4–40.1

	
≥40.2

	
F: ≥7

M: ≥8

	
F: ≥15

M: ≥15

	
F: ≥10

M: ≥8








Note: F = female; M = male; NI–HR = needs improvement–health risk; NI = needs improvement; HFZ = healthy fitness zone.
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Table 2. Results for Student Performance.
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Biological Sex

	
Aerobic Capacity

	
Upper Body Strength and Endurance

	
Abdominal Strength and Endurance

	
Flexibility




	
PACER

(VO2max—mL/kg/min)

	
90-Degree Push-Up

(Number of Repetitions)

	
Curl-Up

(Number of Repetitions)

	
Back-Saver Sit-and-Reach (inches)




	
M

	
SD

	
M

	
SD

	
M

	
SD

	
M

	
SD






	
Female (n = 39)

	
37.20

	
2.77

	
4.69

	
3.84

	
14.10

	
10.29

	
10.60

	
3.49




	
Male (n = 38)

	
38.18

	
4.05

	
5.74

	
6.26

	
19.26

	
18.65

	
10.04

	
2.78




	
Overall (N = 77)

	
37.67

	
3.47

	
5.21

	
5.17

	
16.65

	
15.13

	
10.32

	
3.15








Note: M = mean; SD = standard deviation.



















	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2021 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






nav.xhtml


  ijerph-18-07778


  
    		
      ijerph-18-07778
    


  




  





media/file0.png





media/file2.png
Performance Result

Performance Result

50
48
46

42
40
38
36
34
32
30

Aerobic Capacty

‘- ' LR NN LA R R N

1 4 7 1013 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70 73 76
Student

Abdominal Strength & Endurance

18 %" e .o"- ..- .

1 4 7 1013161922 2528 31 34 37 40 43 46 49 52 5558 61 64 67 70 73 76
Student

- Student Performance

Performance Result

Performance Result

35
30
25
20
15

10

18
16
14
12

=T S A

Upper Body Strength & Endurance

1 4 7 1013 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70 73 76
Student

Flexibility

1 4 7 10131619 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70 73 76
Student

++++«+Healthy Fitness Zone






media/file1.jpg
Upper Body Strength & Endurance






