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Stretching Program 
on Hamstring Extensibility 

in Latino High School Students 
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Abstract
This study explored the effectiveness of a stretching program on 

hamstring extensibility among Latino high school students in a physi-
cal education (PE) setting. Students, aged 13 to 15, in five required 
PE classes were assigned to either an experimental group (n = 60) or 
a control group (n = 42). Experimental students performed a 3-min 
stretching program twice a week for 9 weeks. Participants hamstring 
extensibility was recorded at baseline, in the middle (Week 5), and 
at the end (Week 9) of the stretching intervention program via the 
FitnessGram sit-and-reach test . The results of t tests revealed a signifi-
cant improvement for the experimental group from pretest to posttest 
(p < .002), from posttest to retest (p < .03), and from pretest to retest 
(p < .0004). In contrast, no significant differences were found for the 
control group (p > .05). The results suggest PE teachers can improve 
student hamstring extensibility by incorporating a 3-min, twice-a-
week stretching program. 

Flexibility is an important component of health-related physical 
fitness (Centers for Disease Control and Prevention, 2011). However, 
a large number of school children have inadequate hamstring 

Grant M. Hill, Department of Kinesiology, California State University, Long Beach. 
Wendy Najera, Los Angeles Unified School District, Los Angeles, California. Please send 
author correspondence to grant.hill@csulb.edu

The Physical Educator			    Vol. 77 • pp. 455–463 • 2020
https://doi.org/10.18666/TPE-2020-V77-I3-10042

https://doi.org/10.18666/TPE-2018-V75-I2-7522


456 Hamstring Extensibility

extensibility, which has been linked to neck tension and lower 
back pain in adults and to increased incidence of herniated disks 
(Coledam et al., 2012; Mayorga-Vega, Merino-Marban, Garrido, 
& Viciana, 2014; Mayorga-Vega, Merino-Marban, Vera-Estrada, 
& Viciana, 2014; Santonja et al., 2007). In contrast, children with 
adequate hamstring extensibility have demonstrated less likelihood 
of pelvic/spinal postural disorders (De Lemos et al., 2012; Lopez-
Minarro &Alacid, 2010; Muyor et al., 2012). 

According to Rodriguez et al. (2008), loss of hamstring extensi-
bility begins to occur during the prepubertal period and increases 
during later growth stages. This decline appears to be related to in-
creased musculotendinous stiffness around the joint, due to faster 
bone development and growth compared to the muscle (Micheli, 
1983). The recent decline in hamstring extensibility can be attributed 
to a physically inactive lifestyle in which children prefer watch-
ing television, playing video games, and other nonactive activities 
(Rodriguez et al., 2008).

A flexibility program in a physical education (PE) setting can 
improve hamstring extensibility and reduce the incidence of lower 
back pain (Coledam et al., 2012; Mayorga-Vega, Merino-Marban, 
Garrido, & Viciana, 2014; Mayorga-Vega, Merino-Marban, Vera-
Estrada, & Viciana, 2014; Kamandulis et al., 2013; Merino-Marban 
et al., 2015; Sanchez Rivas et al., 2014). Consequently, experts have 
recommended PE programs offer students a regular program of 
stretching exercises (Mayorga-Vega et al., 2017). Rodriguez et al. 
(2008) found that both elementary school children and second-
ary school children achieved significant increases in sit-and-reach 
scores following a 5-min stretching program performed during the 
warm-up and cooldown sessions of PE class. 

Stretching programs have also been shown to be more effec-
tive when they are more frequent. Mayorga-Vega, Merino-Marban, 
Garrido, and Viciana (2014) found that third graders achieved sig-
nificant improvements in sit-and-reach scores over 32 weeks that 
involved stretching sessions of just 3 min, once a week. Santonja 
et al. (2007) found that students who performed 5 min of hamstring 
stretches in both a PE class twice a week and an extracurricular ac-
tivity program achieved significantly greater gains than those who 
just performed the stretches in a PE class. 
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Because past studies have confirmed the benefits of stretching 
programs in various youth populations, a study was deemed im-
portant to determine whether a twice-a-week stretching program as 
short in duration as 9 weeks could improve hamstring extensibility 
among male and female Latino high school PE students. Limiting 
the study to Latino high school students may make important gen-
eralizations possible. In addition, assessing hamstring extensibility 
at baseline, at 5 weeks, and again at 9 weeks may make it possible 
to determine whether improvements in hamstring extensibility oc-
cur incrementally, over time, for both boys and girls. Finally, since 
the average BMI of the participants in this study was in the Needs 
Improvement Zone of the FitnessGram, comparisons of the results 
with studies utilizing participants with healthier BMI levels might 
be possible. 

Method
This study used an experimental design with two control groups 

and three experimental group classes, all taught by the same instruc-
tor at one public charter high school in the Southwestern United 
States. The study was conducted from January to March 2018 with 
the permission of the school district IRB official. Participants includ-
ed 53 male and 49 female ninth graders. All the students indicated 
their race/ethnicity was Latino. Prior to the stretching intervention 
program, students were asked which sports they participated in, as 
well as the number of days and average time per session. Height and 
weight were each taken twice and the average measurement was used 
(International Society for the Advancement of Kinanthropometry, 
2001). 

During each intervention session, the experimental group stu-
dents performed static hamstring stretches for 3 min during the 
cooldown period, using the same protocol as used in Mayorga-Vega, 
Merino-Marban, Garrido, and Viciana (2014). Four stretching exer-
cises were alternated during the intervention program: (a) standing 
with feet together, (b) sitting with feet together, (c) standing with 
feet shoulder width apart, and (d) sitting with feet shoulder width 
apart. During the stretching exercises, students flexed forward their 
bodies at the hip, trying to maintain the spine in neutral position as 
much as possible until a gentle stretch was felt in the hamstrings. The 
knees were fully extended and toes pointed to the ceiling with no hip 
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rotation. The stretched positions were held gently until the end point 
of the range was reached (i.e., stretch to the point at which tightness 
of the hamstring muscles, but no pain was felt). Once this position 
was achieved, students held each stretch for 20 s.

Hamstring extensibility was measured using the FitnessGram sit-
and-reach test prior to the start (baseline), at the middle (Week 5), 
and at the end (Week 9) of the 9-week intervention stretching pro-
gram. The same tester administered the sit-and-reach test using a 
plastic box with a scale printed in inches and centimeters on top. In 
addition, the test was performed under similar environmental con-
ditions in all five classes. Students were asked to refrain from any 
strenuous physical activity 48 hr prior to the test date; the test was 
executed on the same day of the week for each participant. Two trials 
were performed and the average was recorded (Mayorga-Vega et al., 
2015).

Scores were entered into a spreadsheet. Descriptive statistics 
(means and standard deviation) for body weight, body height, BMI, 
and baseline sit-and-reach scores were calculated. A t test deter-
mined if any significant differences occurred over the 9-week period 
for sit-and-reach scores for any of the classes. 

Results 
Table 1 shows students’ general characteristics. Of the 102 stu-

dents in the study, 53 (51.9%) were male and 49 (48.1%) were female. 
The results of the one-way analysis of variance determined there 
were no statistically significant differences in the anthropometric 
measures (body mass, body height, BMI, sit-and-reach baseline val-
ues) between the control group and the experimental group (p > .05).

Table 2 shows the effect of the hamstring extensibility stretching 
intervention program on sit-and-reach scores. The t test results in-
dicated a statistically significant improvement for the experimental 
group from pretest to Week 5 (p < 0.002), from Week 5 to Week 9 
(p < .03), and from pretest to Week 9 (p < .000). In contrast, no sig-
nificant differences were found for the scores of the control group 
(p > .05). The t test results demonstrated a significant improvement 
for the female participants from pretest to Week 5 (p < .03) and from 
Week 5 to Week 9 (p < .004). The t test results for males demon-
strated a significant difference from pretest to Week 5 (p < .006) but 
no significant difference from Week 5 to Week 9 (p > .05).
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Table 1
Demographic Data for Hispanic High School Students Enrolled in 
Required Physical Education Classes

Demographic data
Total 

(N = 102)
Experimental 

(n = 60)
Control 
(n = 42)

Body height (m), M ± SD 1.62 ± 0.08 1.62 ± 0.08 1.62 ± 0.07
Body mass (kg), M ± SD 70.06 ± 20.33 71.28 ± 22.92 68.33 ± 16.03
Body mass index (kg/m2), M ± SD 26.35 ± 7.02 26.79 ± 7.85 25.71 ± 5.64
Gender (boys/girls) 53/49 29/31 24/18

Extracurricular (yes/no) 5/97 3/57 2/40
Sit-and-reach score (cm), M ± SD 21.51 ± 4.76 22.69 ± 4.3 19.83 ± 4.93

Table 2
Means and Standard Deviations of Sit-and-Reach Scores for 
Hispanic High School Students Enrolled in Required Physical 
Education Classes 

Group
Pretest (1) 

M ± SD
Week 5 (2) 

M ± SD
Week 9 (3) 

M ± SD

Experimental (n = 60) 22.69 ± 4.3 24.20 ± 3.65t 25.69 ± 5.67^*

Girls EG (n = 31) 23.51 ± 4.63 25.13 ± 3.82t 27.10 ± 4.18^*

Boys EG (n = 29) 21.80 ± 3.81 23.21 ± 3.23t 23.64 ± 6.37*

Control (n = 42) 19.83 ± 4.93 19.29 ± 4.54 18.50 ± 5.50
t p < 0.05 Pretest to Week 5 gain. ^ p < 0.05 Week 5 to Week 9 gain.* p < 0.05 
Pretest to Week 9 gain.

Discussion
The findings indicate that a PE-based stretching program on 

hamstring extensibility performed for 3 min/session, twice a week 
for 9 weeks significantly improved hamstring extensibility. These 
findings are consistent with those of studies of a comparable length 
in which primary school children who performed a PE-based 
stretching program experienced a significant improvement in ham-
string extensibility (Mayorga-Vega, Merino-Marban, Garrido, & 
Viciana, 2014; Mayorga-Vega et al., 2017; Mayorga-Vega, Merino-
Marban, Vera-Estrada, & Viciana, 2014; Merino-Marban et al., 2015; 
Rodriguez et al., 2008). It is important to note that while all 97 of 
the high school students in this study were enrolled in a required PE 
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class, only 5% reported concurrently participating on an interscho-
lastic athletic team. 

The improvements in hamstring flexibility appeared to be in-
cremental for the experimental group, particularly for the females. 
Because the scores increased steadily over the 9 weeks for the ex-
perimental group classes, it is likely that greater gains would have 
been achieved had the frequency been increased from twice a week 
(Rodriguez et al., 2008; Santonja et al., 2007). 

The lack of improvement for the control group is not surprising 
and illustrates the inadequacy of most PE programs in regard to en-
hancing hamstring flexibility. Similar to the experimental group, the 
control group also participated in a standardized warm-up, which 
allowed adequate muscular temperature prior to the three hamstring 
flexibility testing sessions during the 9 weeks; however, they did not 
participate in the twice-a-week flexibility sessions. 

Females generally achieved better hamstring flexibility scores 
than males did. This finding is not surprising since studies have 
shown that females have greater hip flexibility (Mier & Shapiro, 
2013); consequently, it is assumed that females will score better than 
males on the sit-and-reach test since there is a positive correlation 
between flexibility and exercises that involve the hip region.

A limitation of the present study is the small, nonrandomized 
sample size. The study was conducted in a small charter high school 
in the Southwestern United States. The school has a population of 
230 students, of whom 115 are in the ninth grade. The relatively high 
average BMI (26.35) of the students was in the Needs Improvement 
category for the FitnessGram, with many of the students in the NI-
Health Risk category. A study of students of a similar age by Arora 
et al. (2013) demonstrated a weak correlation between BMI and 
hamstring flexibility, and other studies involving Sumo wrestlers 
with high BMIs have found similar results (Alter, 2004). Future re-
search should study the effect of the stretching programs with a large, 
randomized sample size. However, using a homogenous population 
(Latino) provides important data that can be compared with other 
ethnic groups. 

In regard to practical applications, physical educators should 
incorporate stretching programs that help students develop and 
maintain both hamstring flexibility and core flexibility (Mayorga-
Vega et al., 2017). Time for flexibility training could occur as part 
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of a structured warm-up, a fitness station that is part of a circuit, or 
during a cooldown at the end of a lesson. Ideally, stretching should 
be a part of daily PE classes as well as during extracurricular periods 
(Merino-Marban et al., 2015). Not only will this enhance the health 
of the students, but it should also increase the possibility of a score 
in the healthy zone for the sit-and-reach subtest of the FitnessGram. 

References 
Alter, M. J. (2004). Science of flexibility. Human Kinetics.
Arora, A., Souza, S. D., & Yardi, S. (2013). Association between body 

mass index and hamstring/back flexibility in adolescent subjects. 
International Journal of Science and Research, 5(7), 96–99.

Centers for Disease Control and Prevention. (2011). School health 
guidelines to promote healthy eating and physical activity. 
MMWR Recommendations and Reports, 60(5), 1–77. http://
www.cdc.gov/healthyschools/npao/pdf/mmwr-school-health-
guidelines.pdf

Coledam, D. H. C., Arruda, G. A., & Ramos de Olivera, A. (2012). 
Chronic effect of static stretching performed during warm-up on 
flexibility in children. Revista Brasileira de Cineantropometria e 
Desempenho Humano, 143(3), 296–304.

De Lemos, A. T., dos Santos, F. R., & Gaya, A. G. (2012). Lumbar 
hyperlordosis in children and adolescents at a privative school in 
southern Brazil: Occurrence and associated factors. Cadernos de 
Sattde Piiblica, 28(A), 781–788.

International Society for the Advancement of Kinanthropometry. 
(2001). International standards of anthropometric assessment.

Kamandulis, S., Emeljanovas, A., & Skurvydas, A. (2013). Stretching 
exercise volume for flexibility enhancement in secondary school 
children. Journal of Sports Medicine and Physical Fitness, 53(6), 
687–692.

Lopez-Minarro, P. A., & Alacid, F. (2010). Influence of hamstring 
muscle extensibility on spinal curvatures in young athletes. 
Science and Sports, 25(4), 188–193. https://doi.org/10.1016/j.
scispo.2009.10.004

Mayorga-Vega, D., Merino-Marban, R., & Garcia-Rontero, J. C. 
(2015). Validity of sit-and-reach with plantar flexion test in 
children aged 10–12 years. Revista Internacional de Medicina y 
Ciencias de la Actividad Fisica y del Deporte, 2015(59), 577–591. 
https://doi.org/10.15366/rimcafd2015.59.011 

http://www.cdc.gov/healthyschools/npao/pdf/mmwr-school-health-guidelines.pdf
http://www.cdc.gov/healthyschools/npao/pdf/mmwr-school-health-guidelines.pdf
http://www.cdc.gov/healthyschools/npao/pdf/mmwr-school-health-guidelines.pdf
https://doi.org/10.1016/j.scispo.2009.10.004
https://doi.org/10.1016/j.scispo.2009.10.004


462 Hamstring Extensibility

Mayorga-Vega, D., Merino-Marban, R., Garrido, F. J., & Viciana, 
J. (2014). Comparison between warm-up and cool-down 
stretching program on hamstring extensibility gains in primary 
schoolchildren. Physical Activity Review, 2, 16–24.

Mayorga-Vega, D., Merino-Marban, R., Rendon-Martin, F. J., & 
Viciana, J. (2017). Effect of a one-session-per-week physical 
education-based stretching program on hamstring extensibility 
in schoolchildren. Kinesiology, 49(1), 101–108. https://doi.
org/10.26582/k.49.1.3

Mayorga-Vega, D., Merino-Marban, R., Vera-Estrada, F., & Viciana, 
J. (2014). Effect of a short-term physical education-based 
flexibility program on hamstring and lumbar extensibility and 
its posterior reduction in primary schoolchildren. Kinesiology, 
46(2), 227–233. 

Merino-Marban, R., Mayorga-Vega, D., Fernandez-Rodriguez, 
E., Vera-Estrada, F., & Viciana, J. (2015). Effect of physical 
education-based stretching programme on sit-and-reach score 
and its posterior reduction in elementary schoolchildren. 
European Physical Education Review, 21(1), 83–92. https://doi.
org/10.1177/1356336x14550942

Micheli, L. J. (1983). Overuse injuries in children’s sport: The growth 
factor. Orthopedic Clinics of North America, 14(2), 337–360.

Mier, C. M., & Shapiro, B. (2013). Sex differences in pelvic and hip 
flexibility in men and women matched for sit-and-reach scores.  
Journal of Strength and Conditioning Research, 27(4), 1031–1035. 
https://doi.org/10.1519/JSC.0b013e3182651d79

Muyor, J. M., Alacid, F., Rodriguez-Garcia, P. L., & Lopez-Minarro, 
P. A. (2012). Influence of hamstring extensibility on sagittal 
spinal curvatures and pelvic inclination in athletes. International 
Journal o f Morphology, 39(1), 176–181. https://doi.org/10.1016/j.
scispo.2009.10.004

Rodriguez, P. L., Santonja, F. M., Lopez-Minarro, P. A., Sainz de 
Baranda, P., & Yuste, J. L. (2008). Effects of physical education 
stretching program on sit-and-reach score in schoolchildren. 
Science and Sports, 23(3–4), 170–175. https://doi.org/10.1016/j.
scispo.2007.12.013

Sanchez Rivas, E., Mayorga-Vega, D., Fernandez Rodriguez, E., & 
Merino-Marban, R. (2014) Effect of a hamstring stretching 
program during physical education lessons in primary education. 
Journal of Sport and Health Research, 6(2), 159–168.

https://doi.org/10.26582/k.49.1.3
https://doi.org/10.26582/k.49.1.3
https://doi.org/10.1177/1356336x14550942
https://doi.org/10.1177/1356336x14550942
https://doi.org/10.1016/j.scispo.2009.10.004
https://doi.org/10.1016/j.scispo.2009.10.004
https://doi.org/10.1016/j.scispo.2007.12.013
https://doi.org/10.1016/j.scispo.2007.12.013


    463Hill and Najera

Santonja, F. M., Sainz De Baranda, P., Rodriguez, P. L., Lopez, P. A., & 
Canteras, M. (2007). Effects of frequency of static stretching on 
straight-leg raise in elementary school children. Journal of Sports 
Medicine and Physical Fitness, 47(3), 304–308.


