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Abstract 
Purpose: Muscle stretching is frequently prescribed in physical therapy to 
manage lower back and neck pain. However, there is no clear evidence re-
garding the differences in effectiveness of active and passive stretching. There-
fore, we aimed to evaluate the relative effectiveness of a 12-week program of 
active and passive stretching on selected physical and mental stress variables 
of sedentary men with lower back and neck pain. Methods: A cohort of 28 
sedentary men, 30 - 49 years old, were divided into two intervention groups: the 
passive stretching group (PSG, n = 15) and the active stretching group (ASG, n 
= 13). A trainer assisted with static passive stretching, while participants in the 
ASG were provided with an instructional video. The following outcomes were 
measured at the start and end of the first and twelfth week of the stretching 
program: physical measures (visual analogue scale score of lower back and neck 
pain; finger-to-floor distance, gravimetric assessment of pelvic tilt, muscle hard- 
ness of the biceps femoris, and straight-leg raising) and mental stress measures 
(α-amylase and cortisol levels in saliva samples). Results: Although both active 
and passive stretching produced acute changes in lower back and neck pain, 
only passive stretching yielded long-term improvement in pain, finger-to-floor 
distance, pelvic tilt, hardness of biceps femoris muscle and cortisol levels (p < 
0.01). Conclusion: Passive stretching is superior to active stretching in reducing 
pain, increasing muscle extensibility and correcting posture among a group of 
sedentary men with lower back and neck pain. 
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1. Introduction 

Lower back pain is prevalent in adults, with approximately 80% - 90% of adults 
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having either previously experienced or being currently experiencing lower back 
pain. In fact, 80% of adults will experience lower back pain at least once in their 
lifetime [1]. Lower back pain is also prevalent in children, especially among pe-
diatric athletes [2] [3] [4]. Although a causal factor can be identified in 5% - 15% 
of cases, more than 85% of patients have nonspecific lower back pain [5]. Several 
studies have identified smoking, high body mass index (BMI), and tight quadri-
ceps and hamstring muscles as specific risk factors for lower back pain [6] [7]. 
Among these factors, hamstring tightness has been shown to highly correlate to 
lower back pain [8] [9] [10]. Due to the hamstring muscles attaching to the pel-
vis and the knee, crossing the hip posteriorly, decreased extensibility of the ham-
strings will negatively influence hip and pelvis motion. Yet, evidence linking short-
ened hamstrings to lower back pain remains insufficient.  

Neck pain is also a major somatic complaint among Japanese adults. Neck pain 
is defined as discomfort or dull pain caused by muscle stiffness around the back 
of the head and through the shoulder and/or scapular region [11]. Again, in many 
cases, chronic neck pain is non-specific [12]. Neck pain can be aggravated by a 
number of factors, including: cervical spine disease, glenohumeral joint disease, 
cardiovascular disease, eye fatigue, and temporomandibular arthrosis [13] [14]. 
Moreover, in many patients, neck pain coexists with lower back pain and nega-
tively influences health-related quality of life (QOL) [15].  

Several various treatment approaches for lower back and neck pain have been 
proposed and evaluated. Among those, the use of passive stretching to alleviate 
symptoms of lower back and neck pain has been gaining popularity. Two modes 
of stretching are prescribed, static and dynamic stretching, each having a distinct 
effect on the muscle. Dynamic stretching aims to increase heart rate and muscle 
temperature and incorporates movements that mimic a specific sport or exercise 
in an exaggerated yet controlled manner; often included during the warm-up or in 
preparation for a sports event, whereas static stretching aims to relax the muscle 
and increase its extensibility. Static stretching can be further subdivided as follows: 
active stretching aims to induce relaxation of the contractile tissues of a muscle, via 
reflex inhibition, through contraction of the opposing (antagonist) muscle, while 
passive stretching aims to increase the extensibility of the non-contractile tissues 
of muscle (fascia and neurovascular tissue) by application of sustained, conti-
nuous stretch without contraction. Currently, evidence regarding the differences 
in the therapeutic effects of these different modes of stretching, remains contro-
versial [16]-[22]. Therefore, the aim of our study was to evaluate the relative ef-
fectiveness of a 12-week program of active and passive stretching on selected phy- 
sical and mental stress variables of sedentary men with lower back and neck pain. 
Activities for both modes of stretching were designed by the Fubic Company, 
Ltd (Tokyo, Japan), as part of their core balance stretching program. 

2. Material and Methods 
2.1. Participants 

We undertook an observational study to evaluate outcomes for passive and ac-
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tive stretching programs among sedentary men, aged 30 to 49 years, who have 
desk jobs and complain of lower back and neck pain with an intensity ≥30 mm 
on a 100 mm visual analogue scale (VAS) of pain. Prospective participants were 
recruited through advertisements on the Edihas Co. Ltd. web site at and screened 
to exclude individuals who were regularly physically active, those with specific 
contraindications to stretching, routinely used pharmaceutical drugs (such as non- 
steroidal anti-inflammatory drugs, that could modify measured study outcomes), 
poor lifestyle habits (including eating disorders, alcohol dependence, night shift 
work, and irregular holidays), those who have had participated in other clinical 
investigations within the month prior to our study, and those who were deemed 
to be unsuitable per their doctor’s discretion. Following this screening procedure, 
32 men who met our eligibility criteria and provided informed consent were in-
cluded in the study. In this research, we focused on sedentary male subjects aged 
from 30 to 49 who were prone to suffer from mental stress wedged between bosses 
and subordinates. Moreover, in order to avoid changes in physical condition due 
to female hormones, we adopted only male subjects. We calculated sample size 
using PS: Power and Sample Size Calculation. Our study protocol was approved 
by the Shirasawa Clinical Trial Center Ethical Review Board and was conducted 
in accordance to the principles of the amended Declaration of Helsinki. This stu- 
dy carried out from September to December in 2015 at Fubic Company Tokyo, 
Japan. 

2.2. Study Design 

Participants were allocated to two intervention groups, ensuring an equal distri- 
bution of age, height, weight, body mass index (BMI), and VAS scores between 
the groups: the passive stretching group (PSG) (n = 16) and the active stretching 
group (ASG) (n = 16). Both groups completed a 12-week program of either pas-
sive or active stretching. Stretching activities were performed on a daily basis af-
ter work, between 18:00 - 21:00, requiring about 40 minutes to complete. All 
stretching activities were provided by the Fubic Company as part of their core 
balance stretching program. For participants in the PSG, passive stretching of the 
quadriceps femoris, hamstring muscles, iliopsoas, trapezius, and pectoralis major 
were performed by a qualified trainer from the Fubic Company. Participants in 
the ASG were shown an instructional video for stretching of the quadriceps fe-
moris, hamstring muscles, iliopsoas, trapezius, and pectoralis major.  

The following baseline measurements were obtained prior to the start of the 
stretching program: height, BMI, finger-floor distance (FFD), hardness of the bi-
ceps femoris muscle bilaterally, angle of straight leg raising (SLR), the VAS lower 
back and neck pain score, the gravimetric test of the position of the body center 
of gravity (COG) relative to the gravitational vector, and levels of α-amylase and 
cortisol from saliva samples. 

2.3. Pain Assessment 

To assess pain, a 100 mm VAS was used, with anchors at “0” (no pain) and “100” 
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(worse pain possible). Participants were asked to draw a vertical line through the 
horizontal VAS line at the point which best represented the intensity of their 
pain, before and after stretching. 

2.4. FFD Assessment 

FFD was measured to assess the flexibility of the hamstrings and the muscles of 
the lumbosacral region. To obtain FFD data, participants were asked to flex for-
ward, keeping both knee joints in extension, and then measuring the distance 
between the fingertips and the floor both before and after stretching. Touching 
of the fingertips to the floor was scored as “0”. The measured values were defined 
as “plus” for below the floor and as a “minus” above the floor. Care was taken to 
ensure that flexion was contributed principally through flexion of the lumbar 
spine.  

2.5. SLR Assessment 

The angle of SLR, which measures the global flexibility of the hamstring and ex-
tensor muscles of the lumbosacral spine, were measured by passively moving the 
hip into flexion, maintaining the knee in extension. The angle formed by the thigh, 
relative to horizontal, was measured using a hand-held goniometer (MEF Surgetec 
Co., Ltd.). 

2.6. Gravimetric Assessment 

For the gravimetric test, participants stood with on a gravimetric platform for 30 
seconds, with their eyes open. Projection of the COG on the platform, relative to 
the gravitational vector, was measured according to the manufacturer’s instruc-
tions using Gravicoda (GP-31, ANIMA Corp.). 

2.7. Analysis of Saliva Samples 

Saliva was collected using a salivette (SARSTEDT TA & CO). Samples were im-
mediately stored in a cooler and frozen until analysis. The α-amylase and cortisol 
content were measured by the Yanaihara Institute Inc. (Shizuoka, Japan). These 
levels were used as a surrogate measure of the patient’s mental stress level. 

2.8. Measurement of Muscle Hardness (Elasticity) 

Muscle hardness was quantified for both the right and left biceps femoris muscle 
in prone, using the Muscle Hardness Meter (Imoto Machinery Company, LTD.). 

2.9. Data Analysis  

With the exception of height and BMI, all other variables were measured at base-
line (start of the first week of stretching, 1W-pre), at the end of the first week of 
stretching (1W-post), the start of the 12th week of stretching (12W-pre), and the 
end of the 12th week of stretching (12W-post). Descriptive statistics, namely the 
mean (standard deviation, SD), were computed for each outcome variable: VAS, 
FFD, gravimetric test, SLR, muscle hardness and saliva α-amylase and cortisol 
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content. Between-group differences at each time point of measurement were eva-
luated using a Mann-Whitney-U test. Within-group changes at each time point of 
measurement from baseline was evaluated using the Wilcoxon test. As deemed 
adequate, the confidence interval of the mean was calculated. All analyses were 
performed using SPSS (version 20.0; SPSS, IBM), with statistical significance set 
at p < 0.01. 

3. Results  

The physical characteristics of our study group are presented in Table 1, with 
relevant baseline characteristics summarized as followed: age 39.0 (4.7) years; 
height, 173.7 (5.1) cm; body weight, 70.1 (8.9) kg; and heart rate, 82.3 (14.4) bpm 
in the PSG at the age of 40.54 (6.2) years; height, 172.91 (5.9) cm; body weight, 
71.32 (12.6) kg; and heart rate, 79.46 (14.4) bpm in the ASG. Of the 32 partici-
pants initially entered in the study, 4 failed to complete the evaluation at the 
12-week time point and their data were subsequently excluded from the analy-
sis. 

3.1. Pain Assessment 

The change in VAS scores for lower back and neck pain is reported in Figure 
1(a) and b respectively. With regards to lower back pain, a significant decrease 
in VAS for the PSG was identified from: 1W-pre to 1W-post (p < 0.001); 1W-pre 
to 12W-pre (p < 0.001); and 12W-pre to 12W-post (p < 0.001). For the ASG, the 
following change in VAS scores was identified: 1W-pre to 1W-post (p = 0.007) 
and 12W-pre to 12W-post (p < 0.001). Therefore, although both passive and ac-
tive stretching decreased lower back pain immediately after stretching, only pas-
sive stretching yielded long-term effects (i.e., decrease from 1W-pre to 12W-pre). 
Comparing PSG to ASG, VAS score of lower back pain in PSG was significantly 
lower than that of ASG in 12W-pre (p = 0.036) and 12W-post (p = 0.005). 

In regards to neck pain in the PSG (Figure 1(b)), VAS scores were significantly 
lower at 1W-post, 12W-pre and 12W-post, relative to 1W-pre (p < 0.001). By 
comparison, for the ASG, VAS scores decreased from 1W-pre to 1W post (p = 
0.004) and 12W-pre to 12W-post (p < 0.001). Compared PSG to ASG, VAS score  
 
Table 1. Baseline characteristics of participants in the passive stretching group (PSG, n = 
15) and active stretching group (ASG, n = 13). 

 
PSG (n = 15)       ASG (n = 13) 

 Mean (SD) Mean (SD) 

Age 

height 

weight 

BMI 

systolic blood pressure 

diastolic blood pressure 

heart rate 

years 

cm 

kg 

kg/m2 

mmHg 

mmHg 

beats/min 

39.00 (4.71) 

173.71 (5.14) 

70.11 (8.92) 

23.24 (2.68) 

126.67 (22.30) 

83.20 (16.65) 

82.27 (14.39) 

40.54 (6.24) 

172.91 (5.92) 

71.32 (12.57) 

24.29 (3.57) 

119.62 (15.39) 

78.54 (16.23) 

79.46 (14.43) 

Notes: BMI, body mass index. PSG, passive-stretching-group. ASG, active stretching group. 
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Figure 1. Comparison of VAS scores for subjects in the PSG and ASG regarding lower back 
pain (a) and neck pain (b). Measurment of pre-stretching in 1st week, 1W-pre; Measure-
ment of post stretching in 1st week, 1W-post; Measurment of pre stretching in 12nd 
week, 12W-pre; Measurement of post stretching in 12nd week, 12W-post. 
 
of neck pain in PSG was significantly lower than that of ASG in 12W-pre (p = 
0.023) and 12W-post (p = 0.004). 

3.2. FFD Assessment 

The change in FFD is reported in Figure 2 for the PSG, FFD increased, relative to 
1W-pre, at 1W-post (p < 0.001), 12W-pre (p < 0.001) and 12W-post (p < 0.001). 
By comparison, for the ASG, FFD increased only from 1W-pre to 1W-post (p = 
0.008). Comparing PSG to ASG, although there was a trend toward the high va-
riant of FFD in PSG at every point, no significant difference was found. 

3.3. SLR Assessment 

There was no effect of either stretching program on the SLR. 

3.4. Measurement of Muscle Hardness 

In the PSG, hardness of the biceps femoris muscle decreased bilaterally, at 12W- 
pre compared to 1W-pre (p < 0.001), a long-term effect of static stretching on the 
hardness of the biceps femoris was indicative. Any effect of stretching on the hard-  
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Figure 2. Comparison of FFD scores for subject PSG and ASG. 

 
ness of the biceps femoris was not identified at other time points of measurement-
for the PSG and ASG.  

3.5. Gravimetric Assessment 

The analysis of the position of the COG for the ASG and PSG is shown in Figure 
3. For analysis, participants within each group were classified into an anterior- 
COG group and a posterior-COG group, based on the median value of the COG 
position within each group: PSG, −1.54 cm; and ASG, −3.25 cm. Based on this 
classification scheme, 8 participants in the PSG and 6 in the ASG were identified 
has having an anterior-COG position, with 7 participants in the PSG and 7 in the 
ASG identified has having a posterior-COG. 

The change in COG position is reported in Table 2. For the PSG, although the 
position of the COG was significantly different between the anterior-COG and 
posterior-COG subgroup at 1W-pre (p = 0.001) and 12W-pre (p = 0.009), there 
were no significant between-group differences at 1W-post and 12W-post. There-
fore, static stretching produced a significant effect on COG position, of equal mag- 
nitude between the anterior- and posterior-COG groups. In contrast, significant 
differences between the COG position subgroups were identified in the ASG at 
1W-pre (p = 0.003), 1W-post (p = 0.001) and 12W-pre (p = 0.002), with no ef-
fect of active stretching the position of the COG. These results suggest that pas-
sive stretch have effects to adjust the COG. 

3.6. Analysis of Saliva Samples  

In the PSG, a significant change in cortisol levels, shown in Table 3, were identi-
fied from 1W-pre to 1W-post (p = 0.006) and 12W-pre to 12W-post (p = 0.008). 
No differences in cortisol levels were identified in the ASG. Neither stretching 
program had an effect on α-amylase levels. 

4. Discussion  

In this study, our aim was to evaluate and compare the relative effects of a12-week  
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Figure 3. Comparison of gravimetric test for subjects posterior-gravity-group and ante-
rior-gravity-group within PSG (a) and ASG (b). Center of the foot was scored as “0”. The 
measured values were defined the as “plus” for posterior and as “minus” anterior in cen-
ter of the foot. Participants within each group were classified into an anterior-COG group 
and a posterior-COG group, based on the median value of the COG position within each 
group. 

 
Table 2. Within- and between-group evaluation of gravimetric tests. 

 

1W-pre      1W-post       12W-pre      12W-post 

Mean (SD) Mean (SD) Mean (SD) Mean (SD) 

PSG 
posterior-gravity (cm) 
anterior-gravity (cm) 

p (posterior vs. anterior) 
ASG 

posterior-gravity (cm) 
anterior-gravity (cm) 

p (posterior vs. anterior) 

 
−2.80 (1.30) 
−0.43 (0.70) 

0.011*  
 

−4.03 (0.99) 
−1.25 (1.35) 

0.007* 

 
−2.63 (1.57) 
−1.64 (0.94) 

0.323 
 

−3.35 (0.98) 
−0.60 (0.91) 

0.007* 

 
−2.50 (1.02) 
−1.15 (0.63) 

0.021* 
 

−3.72 (0.89) 
−1.06 (1.23) 

0.007* 

 
−2.57 (1.10) 
−1.52 (1.68) 

0.298 
 

−3.15 (1.15) 
−1.42 (1.55) 

0.042 
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Table 3. Within-group analysis of measured outcomes (VAS, saliva content, FFD, muscle hardness, SLR, and gravimetric test) for 
the passive stretching (PSG) and active stretching (ASG) groups. 

 
1W-pre         1W-post       p        12W-pre         p        12W-post          p 

Mean (SD)     Mean (SD)    vs. 1W-pre    Mean (SD)    vs. 1W-pre     Mean (SD)  vs. 12W-pre 
PSG (n = 15) 

Neck pain 
(mm) 

Lower back pain 
(mm) 

Cortisol 
(μg/dL) 

α-amylase 
(U/mL) 

Finger floor distance (FFD) 
(cm) 

Hardness (left-biceps femoris) 
- 

Hardness (right-biceps femoris) 
- 

SLR (left side) 
(˚) 

SLR (right side) 
(˚) 

Garavimetric test 
Dimension 

(cm2) 
Right-left 

(cm) 
Anterior-posterior 

(cm) 

 
53.93 (18.30) 

 
49.50 (23.10) 

 
0.13 (0.06) 

 
382.82 (222.67) 

 
−3.38 (7.24) 

 
58.73 (4.24) 

 
58.67 (3.56) 

 
61.60 (9.44) 

 
60.60 (9.06) 

 
 

1.60 (0.94) 
 

−0.33 (0.75) 
 

−1.70 (1.60) 
 

 
24.97 (18.87) 

 
17.87 (17.26) 

 
0.08 (0.03) 

 
248.34 (145.08) 

 
−0.65 (7.45) 

 
57.13 (4.80) 

 
58.80 (3.86) 

 
62.27 (8.57) 

 
62.67 (8.48) 

 
 

1.77 (1.37) 
 

−0.30 (0.80) 
 

−2.17 (1.37) 
 

 
<0.001* 

 
<0.001* 

 
0.006* 

 
0.016 

 
<0.001* 

 
0.016 

 
0.344 

 
0.895 

 
0.382 

 
 

0.480 
 

0.670 
 

0.859 
 

 
29.30 (19.88) 

 
22.49 (19.37) 

 
0.14 (0.10) 

 
340.25 (251.14) 

 
2.71 (7.56) 

 
52.83 (2.76) 

 
51.10 (2.98) 

 
58.47 (6.12) 

 
62.33 (1.74) 

 
 

1.89 (0.87) 
 

−0.11 (0.62) 
 

−1.87 (1.08) 
 

 
<0.001* 

 
<0.001* 

 
0.760 

 
0.360 

 
<0.001* 

 
<0.001* 

 
<0.001* 

 
0.329  

 
0.614  

 
 

0.340 
 

0.385 
 

0.504 
 

 
14.00 (12.89) 

 
12.27 (13.36) 

 
0.08 (0.05) 

 
238.10 (195.18) 

 
5.12 (7.82) 

 
53.70 (3.30) 

 
51.77 (2.76) 

 
60.33 (5.33) 

 
66.27 (4.30) 

 
 

2.01 (0.99) 
 

−0.46 (0.86) 
 

−2.08 (1.45) 
 

 
<0.001* 

 
<0.001* 

 
0.008 

 
0.014 

 
<0.001* 

 
0.714 

 
0.247 

 
0.300 

 
0.043 

 
 

0.144 
 

0.113 
 

0.493 
 

ASG (n = 13) 
Neck pain 

(mm) 
Lower back pain 

(mm) 
Cortisol 
(μg/dL) 

α-amylase 
(U/mL) 

Finger floor distance (FFD) 
(cm) 

Hardness (left-biceps femoris) 
- 

Hardness (right-biceps femoris) 
- 

SLR (left side) 
(˚) 

SLR (right side) 
(˚) 

Garavimetric test 
Dimension 

(cm2) 
Right-left 

(cm) 
Anterior-posterior 

(cm) 

 
49.85 (20.89) 

 
48.50 (20.66) 

 
0.15 (0.11) 

 
384.11 (265.54) 

 
−2.06 (7.15) 

 
58.46 (4.85) 

 
58.92 (4.84) 

 
61.46 (10.59) 

 
63.85 (10.86) 

 
 

1.81 (0.88) 
 

−0.05 (0.86) 
 

−2.43 (0.45) 

 
38.62 (22.07) 

 
32.54 (19.47) 

 
0.10 (0.06) 

 
282.43 (138.07) 

 
−0.67 (6.39) 

 
57.85 (4.21) 

 
58.62 (4.51) 

 
67.85 (18.84) 

 
69.54 (18.89) 

 
 

1.75 (0.87) 
 

0.03 (0.79) 
 

−1.99 (0.37) 

 
0.004 

 
0.007 

 
0.053 

 
0.145 

 
0.008 

 
0.621 

 
0.973 

 
0.755 

 
0.682 

 
 

0.869 
 

0.580 
 

0.676 

 
47.12 (18.85) 

 
41.18 (23.14) 

 
0.13 (0.06) 

 
276.10 (136.42) 

 
0.04 (5.07) 

 
54.27 (3.39) 

 
53.19 (3.82) 

 
61.46 (8.03) 

 
64.62 (8.07) 

 
 

1.81 (0.87) 
 

−0.07 (0.70) 
 

−2.18 (1.92) 

 
0.639 

 
0.303 

 
0.610 

 
0.050 

 
0.066 

 
0.053 

 
0.010 

 
1.000 

 
0.749 

 
 

0.476 
 

0.143 
 

0.827 

 
35.03 (18.26) 

 
32.01 (19.99) 

 
0.10 (0.04) 

 
258.36 (131.75) 

 
1.00 (5.19) 

 
54.23 (2.11) 

 
52.81 (2.74) 

 
62.31 (6.94) 

 
68.08 (8.26) 

 
 

1.68 (1.62) 
- 

0.22 (1.81) 
 

−2.12 (1.62) 

 
<0.001* 

 
<0.001* 

 
0.059 

 
0.540 

 
0.044 

 
0.270 

 
0.575 

 
0.248 

 
0.226 

 
 

0.992 
 

0.927 
 

0.380 

Notes: values are reported as the mean (SD); W, week; PSG, passive stretching group; ASG, active stretching group; SLR, Straight Leg Raise*, p < 0.01. To 
compare with effects of stretching for short term and long term, p-value were calculated concerning 1W-pre and 1W-post, 12W-pre and 12W-post and 
1W-pre and 12W-pre. 
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program of active or passive stretching in relieving lower back and neck pain in a 
group of sedentary men, 30 to 49 years of age. Outcomes measures were evaluated 
both at the physical (VAS, SLR, muscle hardness, COG position) and mental 
stress (cortisol and α-amylase levels) levels. Although both passive and active stret-
ching improved lower back and neck pain, long-term benefits were only identified 
among participants who completed the passive stretching program (PSG). In addi-
tion, the FFD scores improved in parallel with VAS scores. Long-term improve- 
ment in VAS and FFD scores were identified only among participants in the 
PSG, indicative of the effectiveness of passive stretching in inducing long-term 
changes in muscle extensibility, compared to active stretching. An increase in 
FFD is indicative of improvement in hamstring extensibility [23], with improve- 
ment in hamstring length being associated with improvement of lower back 
pain. Hasebe et al. have previously reported that improving hamstrings length 
may reduce lower back pain [24], with our results being consistent with their con-
clusion. According to Fasen et al., a 4-week program of active stretching can ef-
fectively increase hamstring length, with 8 weeks of regular stretching yielding im- 
provements, regardless of active or passive mode of stretching [25]. In contrast, 
Halbertsma et al. did not identify a beneficial effects of passive stretching, meas-
ured acutely either after a 10-min bout of passive stretching or after a 4-week pro-
gram of passive stretching [26].  

Improvement in muscle length with passive stretching is contributed by a de-
crease in stiffness in non-contractile muscle tissue [19]. Based on our outcomes, 
we propose that a 12-week program of passive stretching is effective in improv-
ing the extensibility of connective tissue/nervous tissue, thereby improving mus-
cle length.  

A change in pelvic tilt position, resulting from an increased extensibility of the 
hamstring muscles, also contributed in our measured increase in flexibility (mus-
cle length, SLR and FFD). Specifically, in the PSG, the 12-week program of static 
stretching was effective in correcting any excess in pelvic tilt position, due to hypo- 
extensibility of muscles of the lumbosacral region, with no effect of active stret-
ching being identified. We postulate that this correction in pelvic tilt would re-
sult from increased length not only of the hamstring muscles, but of other mus-
cles of the lumbosacral region, including the quadriceps, iliopsoas, and tensor 
fasciae latae muscles in our study. As decreased mobility of the hip can increase 
the strain on spinal structures [27], improving hip mobility may be an important 
factor in decrease lower back pain. In fact, a positive association between the ra-
tio of flexion of the lumbar region and the hip has been previously reported to 
directly influence lower back pain [28].  

The risk factors for neck pain in sedentary workers include the lack of work-
site support from colleagues and supervisors [14], insufficient sleep [29], and 
prolonged work and depression [30] [31]. Krantz et al. used surface electromyo-
graphy to demonstrate the influence of mental and physical stress on the resting 
activity of the trapezius muscle [32] by providing evidence of the effectiveness in 
decreasing mental stress in improving neck pain. To estimate mental stress, we 
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assessed cortisol levels in samples of saliva. Cortisol, which is the end of product 
of activity in the hypothalamic-pituitary-adrenal (HPA) axis, is an important stress 
hormone, which responds to short-term stress relieving activities. Since the level 
of cortisol significantly decreased only after passive stretching, we propose that 
static stretching provides some effect in relieving mental stress, likely through its 
direct influence in improving extensibility thereby improving range of motion 
and relieving neck pain.  

The limitations of our study need to be considered in the interpretation of re-
sults. As we determined that change in pelvic position as an important factor in 
decreasing lower back pain, a specific measure of pelvic tilt using standard me-
thods of hand-held goniometry is recommended over the more general gravi-
metric measures we used in our study. Moreover, the ASG did not receive direct 
supervision or assistance in performing the active stretching program and, there-
fore, it is not possible to determine if stretching activities were correctly per-
formed. 

5. Conclusion  

In conclusion, although both passive and active stretching produced acute bene-
fits of improved lower back and neck pain symptoms, including a decrease in VAS 
score, only passive stretching, performed with the assistance of a trainer, pro-
duced long-term effects and benefits in decreasing physical and mental indices 
of lower back and neck pain. Active stretching, using an instructional video, did 
not offer long-term therapeutic benefits among sedentary men, 30 - 49 years old, 
suffering from lower back and neck pain. 
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