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Abstract

Objective. The aim of this study was to evaluate the effects of an exercise therapy program on pain and
physical dimension of health-related quality of life for young adults with musculoskeletal pain.

Design. This is a randomized controlled single-blind trial. Fifty-seven subjects (58% women) were randomly
assigned to experimental [n = 28, 21.4 (2.9) yrs] and control [n =29, 21.0 (4.2) yrs] groups. The experimental
group participated in a 9-wk stabilization exercise therapy program, 60 mins/wk, whereas the control group
did not exercise, with a preintervention and postintervention assessment. Primary outcome was Physical
Component Summary of SF-36. Secondary outcomes were Nordic Musculoskeletal Questionnaire, Visual
Analogue Scale, Oswestry Disability Index, Neck Disability Index, and Trunk Flexor Endurance Test. The
Shapiro-Wilk, independent t test or Mann-Whitney U test, X2, or Fisher's exact test were used for statistical
analysis.

Results. After intervention, the experimental group improved by 3.2 (4.5) points on the Physical Component
Summary (P = 0.01), decreased prevalence of low back pain in the last month (P = 0.02) and cervical
disability (P = 0.02), and increased flexor trunk endurance (P = 0.005).

Conclusions. This study confirmed that a 9-wk progressive exercise therapy program can improve physical
health and reduce the prevalence of cervical disability and low back pain in the last month in young adults
with musculoskeletal pain.



Musculoskeletal pain (MSP) is a significant health problem in society and has been shown to
have a major impact on health-related quality of life, for both physical and mental health (MH),*
and this may be even more relevant in a young population. Most people who experience this type
of pain go on to have recurrent episodes.® The prevalence of MSP in younger people, such as
university students, has increased significantly in the last decade because of different factors such
as sedentary lifestyle with increased use of computers, low physical activity levels, poor sleeping
habits, or psychosocial factors.* The most common locations with symptoms include neck and
shoulder regions, lumbar region, and simultaneously in multiple other regions.* They may have a
number of negative effects, including more generalized and chronic pain.*? Considering the
increasingly higher prevalence of MSP in young adults and the predictive value that this pain has
on suffering MSP as an adult, it seems appropriate to focus greater attention on early prevention at
a young age.

Exercise therapy has been investigated extensively, and there is evidence that it is effective for
the prevention and treatment of low back and cervical pain.>® Although there is limited evidence
regarding the specific content of exercises, their intensity, as well as the number, duration, and
frequency of sessions; the accumulated evidence®® on the topic provides the best indications for
which and how therapeutic exercises should be used. In the case of subjects with lower back pain
(LBP), the most recommended exercises consist of coordination, relaxation, and resistance of the
trunk muscles,” as well as motor control or dynamic stabilization exercises and integrated
activation of the global muscles.” In turn, in subjects with neck pain, the recommended methods
involve strengthening, resistance, stretching, and stabilization exercises.®®

Despite the available evidence regarding the effects of exercise therapy on the prevention of
MSP, we have found hardly any studies that apply this to young adults.** However, we consider
that more attention should be paid to this collective because of their imminent incorporation in the
labor market, and the socio-economic consequences these symptoms may have for these future
workers and their employers.

Taking into consideration the increase in MSP in younger persons, the evidence supporting
exercise therapy for its prevention in adults, and at the same time the lack of consensus regarding
the specific characteristics of the intervention program, this study aims to evaluate the effect of a
progressive, multimodal therapeutic exercise program on pain, physical health, disability, and
trunk flexor muscle endurance in a group of young university adults.

METHODS

This study was reviewed and approved by the ethics committee of the University of A Corufia
(Approval Number and Data: CE 19/2016, September 8, 2016) and strictly followed the
procedures in accordance with the Helsinki Declaration. This was a 9-wk, single-blind, parallel-
group, randomized controlled study with two measurement points (baseline and 3 mos). This study
conforms to all CONSORT guidelines and reports the required information accordingly (see
Supplementary Checklist, Supplemental Digital Content 1, http://links.lww.com/PHM/A711).
Detailed information about the study was provided to all the participants before their enroliment,
although they were blinded about the study hypothesis. A written informed consent was obtained
from them. In addition, the study was registered in Protocol Registration and Results System with
Identifier Number NCT03529864.

The present study was conducted on university students of the Physiotherapy's Bachelor
Degree at University of A Corufia (Spain). Subjects were randomly assigned to either the exercise
or the control group using a list of randomized number obtained of
http://www.randomization.com/ by a second researcher who did not take part either in the
evaluation or in the intervention. The main researcher is a physiotherapist (with a PhD), whose
expertise in the area of musculoskeletal pain spans more than 20 yrs. The experimental group
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participated in the progressive exercise therapy program. In contrast, the control group did not
receive any type of information or instructions apart from the general information sheet on the
progress of the study, attached to the informed consent form.

Participants with any of the following conditions were excluded from the study: having any
type of cardiovascular, neuromusculoskeletal, or systemic diseases that restricted exercise
participation, not accepting to take part in the study or not attending the initial evaluation sessions.
The inclusion criteria consisted of second-year university students of degree in physiotherapy, who
gave their informed consent to participate. They could report musculoskeletal pain in any area of
the body.

QOutcome Measurement

Primary Outcome Measure

This was health-related quality of life, measured by the Physical Component Summary (PCS)
of the SF-36questionnaire (version 2).' It assesses the state of health in the following eight
dimensions: physical function (PF), role physical (RP), bodily pain (BP), general health (GH),
vitality (VT), social function, role-emotional, and MH. These dimensions may be reduced to two
scores: PCS and Mental Component Summary. To interpret the results, standardized scores are
obtained with the values for the reference population standards, whereby a score of 50 (SD = 10)
represented the mean for the general population, and a score of 10 was one SD. Values of 50 or
less have to be respectively interpreted as better or worse than those of the reference population.
The psychometric characteristics of the SF-36 have been studied extensively and have been found
to be reliable, valid, and sensitive."* Minimally important difference for SF-36 seems to be
approximately half an SD (5 points).*

Secondary Outcome Measure

These were MSP prevalence, pain intensity, lumbar and cervical disability, and trunk flexor
muscle endurance.Prevalence and consequences of MSP were measured using the Nordic
Musculoskeletal Questionnaire (NMQ),"® which consists of a rear view of the human body,
divided into nine anatomical regions. The test-retest reliability and the reproducibility of this
questionnaire have been demonstrated.*®

The MSP intensity in these nine regions (neck, shoulders, upper back, elbows, wrists/hands,
lower back, hips/thighs, knees, ankles/feet), for the previous 4 wks, was measured with the Visual
Analog Scale (VAS).* There is much evidence supporting the validity of VAS. The
recommended cutoff points were used to interpret the scores: no pain (0-4 mm), slight pain (5-44
mm), moderate pain (45-74 mm), and severe pain (75-100 mm).

Disability by lumbar pain was measured with Oswestry Disability Index.”® This is one of the
most widely used and recommended scales, and is viable and easy to administer and score, and has
suitable measurement features.'® The total score of this index is expressed as a percentage.
Between 0% and 20% is minimal lumbar disability; from 21% to 40%, moderate disability; from
41% to 60%, severe disability; from 61% to 80%, crippled; and from 81% to 100%, bed-bound or
exaggerating their symptoms. Four points are considered as the minimum difference for clinically
significant change.™

In addition, disability by cervical pain was measured with Neck Disability Index.'® The total
score is out of 50 points: from 0 to 4 points, no disability; from 5 to 14 points, mild disability;
from 15 to 24 points, moderate disability; from 25 to 34 points, severe disability; and from 35 to
50 points, complete disability. A minimum clinically important difference value of 3 to 5 points
can be confidently applied in a practice setting.
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For evaluating flexor trunk endurance, the test validated by McGill et al.*’

of 147 (90) secs] was performed.

[with normative data

Perception of changes after the treatment and a measurement of satisfaction, carried out using a
seven-point Likert-type scale, were only measured after the intervention. The scale used ranges
from “completely improved” to “worse than ever” measure perception of the changes and from
“extremely satisfied” to “extremely unsatisfied” to measure satisfaction.*®

The participants also provided information about demographic, academic, employment, and
lifestyle characteristics using a self-administered questionnaire and about patterns of physical
activity using the International Physical Activity Questionnaire (IPAQ) and Charlson Comorbidity
Index.

Intervention

The experimental group took part in a progressive exercise therapy program. Table 1 describes
the intervention according to the TIDieR checklist (why, what, who provided, how, where, when
and how much, tailoring, modifications, and how well about the intervention). The exercise
therapy program consisted of group sessions with eight or nine participants, with each session
lasting 60 mins, supervised by the principal researcher, for 9 consecutive weeks once a week.
Exercises involving body scanner and breathing pattern re-education; neutral lumbar-pelvic
position control in all directions; transverse abdominis activation; neutral cervical position control;
global stabilizer activation exercises for the lumbar-pelvic and cervical-scapular regions; lower
back flexibility; and muscular strengthening and stretching were included.
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TABLE 1. Intervention

Brief name
Why

What

Who provided
How

Where

When and how
much

Progressive exercise therapy program.

The design of the intervention took into account the available evidence for the prevention and
treatment of neck and low back pain.®®

Materials: mats, fit-balls, TheraBands, towels, Dyn-Air cushions, chairs, stretchers. Procedures: 3
levels of exercises of increasing difficulty.

Standing warm-up exercises. Exercises involving: body scanner and breathing pattern re-education,
neutral lumbar-pelvic position control in all directions; transverse abdominis activation; neutral
cervical position control; global stabilizer activation exercises for the lumbar-pelvic and cervical-
scapular regions; low back flexibility; and muscular strengthening and stretching. Some examples
of these exercises were: abdominal draw-in maneuver in isolation, in different positions and during
progressive exercises (heel slides, leg lifts, dead bug exercise, etc.); bridging (side bridge with
knees flexed and extended, supine and prone bridge); quadruped with alternate arm/leg; lunge;
squat; cervical-scapular stabilization exercise (head nods, cervical bracing, static and dynamic
exercises to appropriate scapular control position).

Physiotherapist.

Face to face, group with 8-9 subjects.

Laboratory.

From October to December 2014.

9 consecutive weeks, once a week.

Each session: 60 mins.

Progress consideration: whether the subject was capable of remaining in a neutral spine position
and not change position, together with the patient's perception of the difficulty involved. The
progression of the exercises consisted of making the starting position more difficult, increasing the
number of repeats and contraction time, and increasing the load (with external resistance and body
weight) through more dynamic and functional exercises.

Techniques to facilitate learning were used, such as individual exteroceptive palpation and verbal
commands for the whole group.

If subjects felt pain during any of the exercises, they were told to find a position in which they no
longer felt any pain, or otherwise they were told to stop the exercise.

The subjects’ attendance was registered, and they were encouraged to take part in each session by
the physiotherapist.

The intervention was delivered as planned and evaluated from the perspective of the participant,
based on their degree of satisfaction and perception of changes.

Tailoring
Modifications

How well

Sample Size Calculation

According to Norman et al.,"* the primary endpoint with respect to the efficacy of exercise

therapy program was an improvement of 4 points with an SD of 5 points on the PCS of SF-36,
from baseline to 9 wks of intervention. To detect an increase in PCS of 4 points (SD = 5), with a
two-sided 5% significance level and a power of 80%, a sample size of 29 patients per group was
necessary, given an anticipated dropout rate of 15%.

Statistical Analysis

Statistical analysis was performed using Statistical Package for Social Sciences for Windows
Version 19.0 (SPSS Inc, Chicago, IL), with statistical significance set at P < 0.05. The continuous
data were assumed as the mean (SD), and the categorical data were assumed as the number and
percentage. The comparison of subjects was carried out in two stages: (2) at the start of the study,
to conform the homogeneity of the groups, and (b) after the intervention, as differences between
initial and final evaluation, to detect any statistically significant changes in the variables of
interest. The Shapiro-Wilk test was used to contrast the normal distribution of the variables. The
independent t test or Mann-Whitney U test was used to compare continuous data, and X2 or
Fisher's exact test was calculated for categorical and proportional data.
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RESULTS

Figure 1 shows the CONSORT flow diagram demonstrating the participants' progress
throughout the study. The study concluded with 57 participants (81.4%): 28 subjects in the
exercise group and 29 in the control group. Two subjects stopped the treatment, one for
generalized pain, and another because of incompatibilities with the timetable. In the exercise
group, 86% attended eight or nine sessions. The groups were similar for practically all of the

variables at the start of the study.

[ Enrollment ]

Eligibility (n=70)

Excluded (n=6)
+ Not meeting inclusion criteria (n=0)

+ Declined to participate (n=2)
+ Did not attend the initial assessment
(n=4)

Randomized (n=64)

l

'

Allocation

]
J

Allocated to intervention (n=32)

+ Received allocated intervention (n=32)

+ Did not receive allocated intervention (give
reasons) (n=0)

Allocated to control (n=32)

+ Received allocated intervention (n=32)

+ Did not receive allocated intervention (give
reasons) (n=0)

[ Follow-Up

Lost to follow-up (give reasons) (n=0)

Discontinued intervention (give reasons (n=2):
generalized pain, incompatibility with the
schedule.

p

]

Lost to follow-up (give reasons) (n=0)

Discontinued intervention (give reasons) (n=0)

[ Analysis

Analysed (n=28)
« Excluded from analysis (give reasons) (n=2):
outliers’ values for BMI.

|

Analysed (n=29)
+ Excluded from analysis (give reasons) (n=3):
outliers” values for BML.

FIGURE 1. Flow diagram showing the participants' progress throughout the different phases of the study.
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The anthropometric data, sociodemographic and lifestyle characteristics, standardized scores
from the SF-36, the results on the prevalence and intensity of MSP, information on lumbar and
neck disability, and flexor trunk endurance for both groups, are shown in Table 2. The participants
were young subjects and mainly female. In both groups, the body mass index values were within
the normal interval, with a level of physical activity classified as “active” (physical activity that
benefits health); the majority were nonsmokers, and they did not have any comorbidities. The
subjects had a slightly higher score than the population reference values [50 (10)] in most
dimensions of SF-36, although they did have lower values in the dimensions of BP [45.5 (6.1)]
and VT [48.4 (6.4)]. In general, the locations with a higher prevalence of MSP were the neck,
upper and lower back, and the shoulders. Thus, only the results for these four regions are included
in the article. Furthermore, only the results relating to the most relevant questions from the NMQ
are shown. As a whole, the subjects had a slight pain intensity (VAS scores between 0.5 and 4.4)
in the different body areas. Both groups had minimum functional limitation for the low back
(Oswestry Disability Index) and neck (Neck Disability Index). The values for the flexor trunk
endurance test were lower than the reference values of McGill et al.'” [147 (90)], although they
were more homogeneous, because the SD was much lower.
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TABLE 2 Participants' baseline characteristics

Exercise Group Control Group
n Mean (SD) n Mean (SD) P
Age 28 214 (2.9) 29 21.04.2) 032
BMI 28 229 (3.0) 29 243 (24) 0.06
IPAQ_mets 25 3273.5 (2240.8) 29 3708.1 (2939.2) 0.76
IPAQ_m_sed 27 415.6 (111.8) 29 431.4 (86.1) 0.48
Standardized scores of the SF-36, 50 (10):
PF 28 54.8 (2.0) 29 54.7(2.5) 0.72
RP 28 51.0 (7.3) 29 529(5.8) 0.23
BP 28 44.8 (5.8) 29 46.1 (6.4) 0.75
GH 28 54.2 (6.8) 29 52.1(73) 0.27
VT 28 49.8 (6.1) 29 469 (4.5) 0.08
SF 28 52.7(4.9) 29 49.1(7.3) 0.03
RE 28 52.7(54) 29 51.2(64) 0.39
MH 28 53.7(7.1) 29 51.3(6.5) 0.07
PCS 28 54.7 (4.8) 29 53.1(5.0) 0.24
MCS 28 51.8(7.8) 29 49.5(7.6) 0.10
VAS (0-10):
Neck 20 3.6(2.2) 24 3.6(2.1) 0.99
Lower back 19 48 (2.6) 23 3824 0.19
Upper back 15 3924) 14 3220 044
Wright shoulder 8 33(2.8) 8 20(1.6) 0.37
Left shoulder 5 3423 7 3022 0.77
Oswestry Disability Index (0-100) 15 8.0 (4.3) 20 7.5(6.5) 0.35
Neck Disability Index (0-50) 18 6.6 (44) 22 4.9 (4.1) 0.13
Flexor Trunk Endurance Test, sec 28 71.9 (38.4) 29 69.2 (29.6) 0.77
n (%) n (%)
Sex: 0.79
Females 17 (60.7) 16 (55.2)
Males 11(39.3) 13 (44.8)
Smoking (no) 25(89.3) 25 (86.2) 1.00
Charlson Comorbidity Index No comorbidity No comorbidity -
NMQ - Have you ever had trouble in your:
Neck (yes) 24(85.7) 26 (89.7) 0.71
Lower back (yes) 21 (75.0 28 (96.6) 0.03
Upper back (yes) 20 (71.4) 17 (58.6) 0.41
Shoulders (yes) 13 (46.4) 16 (55.2) 0.60
NMQ — Have you ever had trouble at any time in the last 12 mos:
Neck (yes) 22 (78.6) 23 (79.3) 1.00
Lower back (yes) 19 (67.9) 26 (89.7) 0.06
Upper back (yes) 17 (60.7) 13 (44.8) 0.29
Shoulders (yes) 12 (42.9) 10 (34.5) 0.59
NMQ — Have you ever had trouble at any time in the last month:
Neck (yes) 20(71.4) 23(79.3) 0.55
Lower back (yes) 19 (67.9) 24 (82.8) 0.23
Upper back (yes) 16 (57.1) 14 (48.3) 0.60
Shoulders (yes) 10 (35.7) 10 (34.5) 1.00
NMQ ~ Have you had trouble today:
Neck (yes) 6(21.4) 6 (20.7) 1.00
Lower back (yes) 4(14.3) 6(20.7) 0.73
Upper back (yes) 3(10.7) 3(10.3) 1.00
Shoulders (yes) 1(3.6) 2(6.9) 1.00

P values are the results of the ¢ test or Mann-Whitney test to determine differences between groups.

BMI, body mass index; GH, general health; TPAQ_mets, MET-min/week; [PAQ_m_sed, time spent on sedentary activity; MCS, Mental Compoenent Summary;
MH, mental health; NMQ, Nordic Musculoskeletal Questionnaire; PCS, Physical Component Summary; PF, physical function; RE, role emotional; RP, role physical;
SF, social function; VAS, Visual Analog Scale.




After the intervention, the physical health was significantly improved in the exercise group
(PCS, P =0.01) in comparison with the control group. There was a difference of 3.2 (4.5) points in
the exercise group and 0.3 (3.9) points in the control group (Table 3). In the four dimensions that
most contribute to the PCS score (physical function, role physical, BP, and general health), there
was an improvement with respect to the control group, although this was only significant for the
BP (P = 0.03). The results revealed that the exercise group had an improvement in physical health
component, demonstrating that the intervention had a significant influence.

TABLE 3 Differences between the final evaluation and initial evaluation in terms of primary and secondary outcomes in
the exercise and control groups

Exercise Group Control Group
n Mean (SD) n Mean (SD) P
Primary outcomes
SF-36 dimensions:
PF 28 0322 29 =0.5(1.6) 0.25
RP 28 33(5.5) 29 1.0 (4.3) 0.11
BP 28 40(7.2) 29 02(54) 0.03
GH 28 043.7) 29 =0.7(54) 0.29
PCS 28 3245 29 03(3.9) 0.01
Secondary outcomes
VAS (0-10):
Neck 14 04 (2.0) 20 0.0(2.1) 0.54
Lower back 11 -1.4(2.9) 16 0.3(1.9) 0.09
Upper back 7 0.1(3.2) 11 =0.12.2) 0.89
Wright shoulder 3 0.8 (1.6) 4 24(1.0) 0.16
Left shoulder 3 1.0 (0.9) 5 0.1 (1.7 0.40
Oswestry Disability Index (0-100) 12 -25142) 19 =1.3 (6.9) 0.58
Neck Disability Index (0-50) 17 -2.7(3.8) 24 02(24) 0.02
Flexor Trunk Endurance Test, sec 28 112.3 (58.9) 29 63.9(59.3) 0.005
n (%) n (%)
NMQ - Have you ever had trouble at any time in the last month:
Neck (yes) 15 (53.6) 21(72.4) 0.14
Lower back (yes) 12 (42.9) 21(72.4) 0.02
Upper back (yes) 9(32.1) 14 (48.3) 0.22
Shoulders (yes) §(28.6) 8(27.6) 0.93
NMQ — Have you had trouble today:
Neck (ves) 3(10.7) 8(27.6) 0.11
Lower back (yes) 3(10.7) 4(13.8) 0.99
Upper back (yes) 0(0.0) 2(6.9 049
Shoulders (yes) 00.0) 2(6.9) 049

P indicates the result of the  test or Mann-Whitney test to determine differences between groups.
GH, general health; NMQ, Nordic Musculoskeletal Questionnaire; PCS, Physical Component Summary; PF, physical function; RP, role physical; VAS, Visual
Analog Scale.

In turn, the intervention led to statistically significant improvements in the secondary outcomes
(Table 3), such as in cervical disability (Neck Disability Index) (P = 0.02), which was reduced by a
mean (SD) of 2.7 (3.8) points in the exercise group compared with the control group, and in the
flexor trunk muscle endurance (P = 0.005), which improved by a mean (SD) of 112.3 (58.9) points
in this group in comparison with control group. In the NMQ on the prevalence of MSP (Table 3), a
significant reduction (P = 0.02) was also obtained in the prevalence of LBP during the last month
in the exercise group. In this group, it was referred to by 42.9% of the subjects, compared with
72.4% in the control group. After the intervention, most subjects were very satisfied (67.9%) with
the results and slightly improved (60.7%).
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DISCUSSION

The main aim of this study was to determine whether a therapeutic exercise program, based on
stabilization, improved the physical health of young adults and, as secondary aims, to determine its
effect on the prevalence of MSP in different body regions, on the intensity of the MSP, on the
disability produced by it, and on trunk flexor muscle endurance.

This study confirmed that the proposed program can effectively improve physical component
health (PCS) and flexor trunk muscle endurance, as well as reducing the prevalence of LBP in the
last month, and disability due to neck pain in university students.

The improvement in physical component health (PCS) [mean (SD) = 3.2 (4.5)] could mainly
be due to the improvement obtained in the dimension BP [4.0 (7.2) points], which means that the
subjects in the exercise group had less pain and less impact because of pain in their daily life, after
the inte[g/ention. The two measures, PCS and BP, were shown to have a good sensitivity to this
change.

The SF-36 is a recommended result measure in studies on MSP™ and an increasing number
have demonstrated the effects of exercise therapy on health.2>% Our findings are in line with these
previous studies, although these are very heterogeneous and differ from ours in terms of the type
of participants (older patients with chronic pain). Cuesta et al.”>** found improvements in the PCS
of 1.74 points®® and of between 8.9 and 10.6 points? in patients with LBP and 0.65 in patients
with neck pain.® Moussouli et al.,?> who studied the efficacy of stabilization exercises in LBP,
demonstrated a significant improvement in the BP and VT dimensions of SF-36, which remained
stable after 9 mos. In turn, Celenay et al.? who studied patients with neck pain, found an
improvement of 2.9 points on the PCS.

In the case of the secondary result measures, the descriptive data reveal that the prevalence of
MSP, recorded at different periods (ever last year, last month, and today) is very high in this group
of young subjects, although its intensity was slight. Neck pain and LBP were the most frequent
(78.9% for neck pain and LBP, for all group, 1-yr prevalence), and the prevalence ratios are within
the ranges reported for the adult population (1-yr prevalence ranges from 0.8% to 82.5% for LBP
and from 4.8% to 79.5% for neck pain)."* They are also consistent with those from other studies
carried out with university students in the field of health sciences, ™ although our sample
presented slightly higher values.

Despite the high prevalence of MSP, the disability due to back and neck pain is minimum and
mild, respectively. We consider that the age, pain intensity, and level of physical activity of the
participants could be factors that justify these results.

In turn, the statistical analysis of the secondary result measures shows that the intervention
reduced the prevalence of LBP, but not the disability it causes. We believe that this latter aspect is
due to the low baseline values and that the questionnaire we used is more sensitive to changes in
levels of greater disability.” Pain decreased in the neck region, but not significantly, whereas the
disability caused by this pain did decrease. Several studies that have demonstrated the
effectiveness of stabilization exercises’*” obtained greater differences than ours. This said, the
subjects in those studies had higher baseline values, greater pain intensity, and were older, among
other differences. In any event, our results are in line with those of other authors, indicating that
stabilization exercises reduce neck disability.
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The intervention also proved to be effective in terms of increasing the resistance of the
abdominal muscles. The baseline values were lower than the reference values'’ for the entire
sample and improved after the intervention in the exercise group, exceeding these reference
values. Although it would seem that one single test is not enough to measure the active spinal
stabilization system, the test we used has proved to be highly reliable for this purpose.?® Although
there are very few studies that use this variable, Shamsi et al.” also found significant
improvements after using stabilization exercises.

With regard to the changes perceived, considered as a sensitive, valid measurement of the
benefits of the intervention,™ a total of 21% stated that they felt much better, and the majority
(61%) stated that they felt slightly better. We believe that these results could be due to the low
intensity and disability at the baseline, as well as the improvement in the BP dimension and in
muscular resistance.

This study does have some limitations. Study subjects were only recruited from the Faculty of
Physiotherapy, meaning that they do not reflect the entire spectrum of university students, and
thus, the results cannot be generalized to the population as a whole. Furthermore, the sustained
benefits of the intervention are unknown, because no long-term follow-up was carried out.

CONCLUSIONS

This study confirmed that the proposed progressive exercise therapy program, carried out once
a week for 9 consecutive weeks, can effectively improve Physical component health (PCS) and
flexor trunk muscle endurance, as well as reducing the prevalence of LBP in the last month, and
disability caused by neck pain, in young university adults with musculoskeletal pain. The proposed
exercise program may be recommended to young university adult with neck and LBP, at least in
the short term.
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