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SUMMARY

Keeping the head in a forward position can, in the long run, cause a postural
disorder termed upper crossed syndrome - UCS. Upper crossed syndrome is
defined as overactivity, or tightening, of the upper trapezius, major pectoralis and
levator scapulae, combined with a weakened rhomboid, serratus anterior, middle
and lower trapezius, as well as deep cervical flexors. This posture can result in neck
pain, as well as upper back pain. The syndrome has been exacerbated with
technological advancement, and the ever-increasing use of computers and
smartphones. It affects school-age children, university students, as well as
employees who work in an incorrect position or repeat the same actions throughout
their working day. Physical exercise, namely, strength and stretching exercises, is
one of the possible methods of correcting this postural disorder. Therefore, the
objective of this study is to conduct a systematic review of studies to date in order
to determine the effects of implementing different exercise programs on the
treatment of upper crossed syndrome. The analyzed scientific papers were collected
by searching online databases of electronic academic journals: Google Scholar,
PubMed, Wolters Kluwer. The review focused on papers published between 2000
and 2019. Key words used for searching the databases included: upper crossed
syndrome, effects, exercise program. Studies were included based on meeting the
following criteria: examining the effects of different exercise programs on upper
crossed syndrome, as well as on reducing neck and upper back pain, and improving
functional ability. Based on the criteria set, a total of 15 studies were included in the
final analysis. The final analysis established that upper crossed syndrome was
affected most favorably by programs containing strength and stretching exercises,
when these were administered over a 4-week period, with a minimum weekly
frequency of 3 practice sessions.
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INTRODUCTION

Postural disorders and spinal deformities can be congenital or acquired.
Acquired postural disorders can be a consequence, to a large extent, of
contemporary living and working conditions. Some of the most typical factors
include continuous use of mobile phones and computers, working in sedentary
jobs, etc. Prolonged incorrect posture and reduced physical activity presents a
disbalance in the musculature (Tiefel, 2012). It can also lead to vision issues, as
well as headaches, musculo-skeletal issues and pain, as well as a multitude of
other symptoms.

Prolonged periods where the head is positioned forward can cause the
postural disorder termed “upper crossed syndrome” (UCS; also: proximal or
shoulder girdle crossed syndrome), which includes increased cervical lordosis
combined with upper thoracic kyphosis (Kang, Choi, Jeong, Choi, Moon, et al.
2018; Arshadi, Ghasemi, & Samadi, 2019). A person affected by this syndrome
typically presents with a forward head posture, rounded shoulders, and scapular
winging.

Such posture need not result in pain necessarily; however, if the condition
continues over a longer period, this can result in pain in the upper back, neck,
shoulders, as well as shoulder blade area. Headaches are very frequent in this
syndrome, which can adversely affect one’s quality of life (Daneshmandi, 2017).

Based on research and clinical observation, Vladimir Janda identified crossed
syndromes in 1979. These syndromes represent a muscular imbalance between
the upper and lower extremities. Dr Janda termed one of the syndromes Upper
Crossed Syndrome, since weak and shortened upper-body muscles overlap,
creating muscle imbalance (Magklaras, 2008).

Upper crossed syndrome is defined as the overactivity or straining of the
upper trapezius, major pectoralis and levator scapulae, combined with weakness
of the rhomboid, serratus anterior, middle and lower trapezius, as well as of deep
cervical flexors, in particular the scalene muscles. The above results in a frequent
postural pattern of forward shoulders, increased kyphosis, forward head posture
(FHP), and the loss of, or reduction in, cervical lordosis. This syndrome also
results in shoulder elevation and protraction, inward rotation of the shoulders, as
well as winged scapula (scapulae allatae) (Moore, 2004).

There is a relation between the forward head position (FHP) and rounded
shoulders, as well as between rounded shoulders and kyphosis (Arshadi, 2019).
Forward head position is closely linked with thoracic kyphosis (Singla & Veqar,
2017). The simultaneous presence of FHP and rounded shoulders is part of the
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postural disorder termed upper crossed syndrome (Mujawar & Sagar, 2019).
Deep neck muscles play a major role in correct neck posture. In people who have
forward head position, these muscles are weak, elongated, and insufficiently
activated (Kang, 2015).

Technological advancement and the ever-increasing use of computers and
smartphones over prolonged periods has coincided with a greater incidence and
exacerbation of this syndrome (Kong, Kim & Shim, 2017; Kang, et al. 2018). Device
users tend to bend their neck and head in order to view the screen, and this
positioning of the neck and head over longer periods can cause disorders of the
muscle-skeletal system, such as upper crossed syndrome (Park, et al. 2015). In
addition to the above, the school environment also plays an important role when
it comes to the development of this syndrome. Students often sit with an incorrect
posture where the neck, shoulders and back are fixed over prolonged periods
during school lessons, and physical inactivity is yet another risk factor. According
to Jorgi¢, Pordevi¢, Milenkovi¢, & Stankovi¢ (2020), 60.4% of students in the
eighth grade have a postural disorder. Long-term bad posture while sitting
incorrectly can affect the activation of neck muscles, or deep cervical flexors (Park,
Kim, Seok, & Lee, 2014). Activities such as physical work during the performance
of a job can cause disorders of the musculo-skeletal system. For example, this may
apply to workers who maintain incorrect posture while doing their jobs, or those
whose working day involves repetition of the same activities (Mujawar & Sagar,
2019). Given the adverse health effects of this syndrome, various types of
treatment are available, with a view to treating it and correcting postural status.
In view of the above, the objective of this study is to conduct a systematic review
of studies conducted to date, and to determine the effects of the application of
various exercise programs on treating upper crossed syndrome.

RESEARCH METHODOLOGY

The present study used the descriptive method, that is, the method of
observation. The studies analyzed were collected by searching the online
databases of the electronic issues of academic journals: Google Scholar, PubMed,
Wolters Kluwer. The search was focused on studies published between 2004 and
2019. The key words used for searching the databases included: upper crossed
syndrome, exercise, forward head posture, effects. The criteria for study inclusion
were the following: the study examines the effect of different exercise programs
on upper crossed syndrome, on reducing neck and upper back pain, and on
enhancing functional ability. Retrieved study titles, abstracts and full texts were
then analyzed. The studies which met the criteria stated were analyzed and
presented according to the following parameters: reference (leading author’s last
name and year the study was published, participant sample, age, total number and
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participant subgroups), physical exercise program, program duration, and study
results.

STUDY RESULTS

Image 1 presents the procedure for collecting, analyzing and eliminating the
studies retrieved. A search of the academic databases retrieved a large number of
studies - 8,000. A majority of these were eliminated based on their abstract, title,
the period when they were published, limiting the selection to papers published
between 2000 and 2019. Having satisfied the conditions set, a total of 15 papers
were included in the final analysis.

Image 1. The process of collecting, analyzing and eliminating the retrieved papers

| 155



Physical education and sport through the centuries

2020, 7(2), 152-168

ISSN 2466-5118

Table 1. Detailed analysis of the papers

www.fiep-serbia.net

Experimental program

Participant Measuring
Reference pl Groups instruments and
sample Frequency results
and Exercise program
duration
A: EG: Program EG achieved sig.T
EG: TPD: 8 comprised better results
Arshadi, et al, 2 1,.4412,06 EG(n=15) we(?ks . strengthemng, compared to CG,
(2019) CG: CG(n=15) WEF: 3 times | stretching and and these
20,14+1,71 PD: 50 stabilization exercises can bring
Sim minutes exercises. about positive
n=30 I: 40% of 10RM effects on UCS.
/l;:\Gl 318+ TPD: 4 EG1- scapula EG1: sig.T better
75 T EG1 weeks stabilization CVA results
Kang, et al,, ECZ' 338+ (n=15) WEF: 3 times | exercises compared to EG2.
(2018) 48 T EG2 PD: 30 EG2: neck Results show no
S: mf (n=15) minutes stabilization sig.T for CRA
n=30 exercises between groups.
TPD: 4
weeks
WE: 5 times
PD:
A:21.6 % EG1 EG1: once EG1, EG2, EG3: All three groups
Kong, etal,, 1.9 EG2 daily modified showed sig.T.
(2017) S:m, f EG2: 2 exercises for Group 3 had best
EG3 . .
n=32 times per cervical back results.
day
EG3: 3
times per
day
A:
EG: EG- muscle
13.55+2.21 TPD: 6 stretching and EG: Results show
Park, et al., EG(n=20) - sig.T across all
(2014) 2EG: CG(n=20) months strengthening measurements
13.75+ 1.80 - WF: 3 times | exercises
. compared to CG.
S:im, f CG- no exercise
n=40
EG- home
A: sz)(zg;iiengr:fgtr;? EG achieved sig.T
EG:38.4 TPD: 10 stretching and in b.efore/.after
11.3 testing, with
Harman, et al., ) EG(n=23) weeks two muscle .
(2005) €G:369+ CG(n=17) | WF:4 times | strengthening results showing
9.5 ’ ; that home exercise
exercises .
S:m, f CG - no can bring about
n=40 . . positive results.
exercise/activity
program
A: EG1 - muscle Results presented
Al et al, EG1:20-50 EG1 PN: 16 energy .techn1q1.1e via NPRS., NDI and
(2017) EG2:20-50 EG2 WF: 3 times (MET), isometric G show sig. T for
S:m, f ’ and stretching both groups;
n=52 exercises however, EG1
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EG2 - stretching
exercises

showed sig.T
compared to EG2

A:
EG: EG- exercise EG: sig.T for PM,
Kim. et al 20,8+0,8 SN: 3 program with sig.T for FSA, CVA,

! v S: EG(n=12) | RN:15 . UT; other

(2016) M: n=6 EN:7 resistance bands measurements do
F:n=6 not show sig.T.
n=12

EG- strength
exercises for
A: lower and middle
EG: trapezius, and EG: DITI shows

Bae, etal, 22..1i2 3 EG(n=15) TPD: 4 stretching sig.T compared to

(2016) CG: CG(n=15) weeks . exercises or . CG, as do before/
24329 WE: 3 times | upper trapezius after measurement
S:m and levator results within EG.
n=30 scapulae

CG - no exercise

program
A: TPD: 4 EG-interferential Both groups
EG: 225+ .

. 02 weeks current therapy showed sig.T, .
Choi, et al., CG:20.8 + EG(n=15) PD: (ICT), FHP group therefore electrical
(2018) 0 3' ’ CG(n=15) EG:10 mins CG- interferential | stimulation can be

S: mf CG:10 mins current therapy included among
n.:3(l) WE: 3 times | (ICT), NHP group | treatments.
TPD: 8 EG1- Corrective
BGin=9) | PR | e egroup | achiesed s
%ze(e),le;)al., ﬁ:;?; ?GZ(H_lO EG1:25 m%n EG2- Self-stretch impll‘ovement, with
EG3 (n=9) EG2:25 min exercise group no sig.T between
EG3:25min | EG3: Kendall groups.
WE: 3 times | exercise group
IISG EG: EG- scapular EG: WHOQOL-
35 .5+8 8 TPD: 4 stabilization BREF sig.T, VAS
Im, et al,, CG.- - EG(n=8) weeks exercises sig.T, NDI sig.T,
(2016) 35'7+9 8 CG(n=7) PD: 30 min CG- relaxation CVAssig.T,
. r.n_f ’ WF: 3 times | exercises during MVC sig.T
nzl!% same period compared to CG.
A fenor traming | Both groups
. TPD: 6 . showed sig.T in
EG: ks using pressure before/after
23.9%3.3 weess biofeedback unit .

Kang, (2015) CG: EG(n=10) | WF:3 times CG- conventional testing.

23.1£3.1 CG(n=10) EQ: +5-10 deep cervical EG: ].)CF and .
min PBU e cervical ROM sig.T
S:m,f . flexor training
n=20 exercise I: (RPE, Borg’s 6- compared to CG.
20 Scale)
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EG1

EG1,EG2,EG3:
neck/ shoulder
strength training

EGL: 41 (n=20) TPD: 20 EG1: low practice

EG2: 43 EG2 weeks frequency EG2 and EG3:
Andersen, et EG3: 44 (n=25) WEF: 3 times | EG2: medium VAS sig.T
al, (2013) ) iy RN: 8-20 practice compared to EG1

CG: 42 EG3

SN: 4-12 frequency and CG.

S:f (n=24) | N5 EG3: high

n=118 CG (n=49) : ‘s

practice

frequency

CG: no training
EG: VAS

TPD: 8 sig. T compared to
Ahmadi,et al., B ' EG- aquatic CG. Results
EG(n=14) | weeks . o
(2019) n=30 exercise program | indicate that
CG (n=16) ; . .

CG- no exercise aquatic exercise
can have beneficial
effect on UCS.

EG1: corrective

exercise program

for upper and

?g‘;igﬁgigtges Results show sig.T

Rostamizalani EG1 TPD: 8 exer.cise ogram | 2€rOss all groups.
,etal, (2019) | n=30 EG2 weeks fosrese prog EG1: sig.!
EG3 ppet compared to other
extremities

EG3: corrective
exercise program
for lower
extremities

2 groups.

A-age; S-sex; M-male participants; F-female participants; sig.T- statistically significant result
improvement; n-number of participants; EG1-first experimental group; EG2-second experimental
group; EG3-third experimental group; CG-control group; UCS -Upper crossed syndrome; TPD-total
program duration; WF-weekly frequency; PD-individual practice session duration; I - intensity; RM-
maximum number of repetitions with a given load; PN- number of practice sessions; SN - number of
sets; RN - number of repetitions; EN - number of exercises; VAS-visual analog scale for pain
assessment; MET- muscle energy assessment technique; NPRS-numeric pain rating scale; NDI-neck
disability index; G - Goniometer; PM-pectoralis major assessment; FSA-forward shoulder angle; FHA-
forward head angle; CVA- cranio-vertebral angle; CRA -cranial rotation angle; DITI - digital infrared
thermal imaging; UT- upper trapezius; WHOQOL-BREF - World Health Organization’s quality-of-life
assessment; MVC- maximum voluntary contraction; PBU-pressure biofeedback unit; DCF- deep
cervical flexor assessment; Borg’s Scale-rating of perceived exertion; NHP -normal head position; FHP
—forward head position.
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Based on the data presented in Table 1, we can see that 9 studies featured a
mixed sample, that is, included participants of both sexes. Two studies included
all-male participants (Arshadi, et al., 2019; Bae, et al., 2016). One study included
all-female participants (Andersen, et al., 2013), while two of the studies provided
no information on the participants’ sex.

The largest participant sample, at 118, is found in the study by Andersen and
colleagues (Andersen, et al., 2013). The smallest participant sample was 12, in the
study by Kim and colleagues (Kim, et al,, 2016). The oldest participant samples
were featured in the study by Andersen and colleagues, where the average age
was 41-44, and in the study by Ali and colleagues, with an age range of 20 to 50
(Andersen, et al., 2013; Ali, et al, 2017). The study by Park and colleagues
featured the youngest participant sample (Park, et al, 2014). The average age of
participants in this study was 13. Most papers, namely 8 of them, included one
experimental and one control group (Arshadi, et al,, (2019); Kang, et al., (2018);
Park, et al,, (2014); Harman, et al.,, (2005); Bae, et al,, (2016); Choi, et al.,, (2018);
Im, et al,, (2016); Kang, (2015); Ahmadi, et al., (2019)). Three papers included
three experimental groups (Kong, et al., 2017; Lee, et al., 2017; Rostamizalani, et
al.,, 2019). Studies by Kang and colleagues and Ali and colleagues included two
experimental groups each (Kang, et al.,, 2018; Alj, et al., 2017). One study featured
only one experimental group (Kim, et al, 2016), and another study featured 3
experimental and one control group (Andersen, et al., 2013). Study timeframes
ranged between four weeks and six months. The longest duration of the
experimental program was 6 months (Park, et al, 2014), while the shortest,
featured in 5 papers, was 4 weeks (Kang, et al., 2018; Kong, et al., 2017; Bae, et al.,
2016; Choi, et al, 2018; Im, et al, 2016). Weekly frequency of the
practice/treatment was most often 3 times per week, while in the study by Kong
and colleagues (Kong, et al, 2017) the weekly frequency included 5
practices/treatments. The duration of each individual practice/treatment session
was in the range of between 10 and 50 minutes.

In assessing the progress and efficiency of their programs, each study applied
specific scales and questionnaires, such as for pain assessment, for increasing
participants’ range of motion, or for measuring specific angles.

In the study by Kang and colleagues (Kang, et al., 2018), participants in the first
experimental group attained greater result enhancements when results were
presented by measuring the cranio-vertebral angle (CVA), whereas assessment of
the participants’ cranial rotation angle (CRA) established no difference between
the two groups’ progress. The study by Kong and colleagues (Kong, et al,, 2017)
found that results improved for all groups, with the greatest increase in range of
motion (for CVA) achieved by the group with the greatest practice frequency. In
the study by Park and colleagues (Park, et al., 2014), the results of the applied
program indicate a significant reduction both in the angle of the head positioned
forward and in the angle of forward rounded shoulders, as well as a reduction in
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lumbar lordosis. Furthermore, the applied exercise program improved the
participants’ flexibility. The exercise program applied in the study by Ali and
colleagues (Alj, et al., 2017) brought about positive results in terms of the neck
disability index (NDI), measured in this study. The study also examined the range
of motion of the neck, and found that the exercise program led to an improvement
in the range of motion of cervical flexion and extension, that is, bending the head
forward toward the chest and backward to look upward. The study by Kim and
colleagues (Kim, et al., 2016), which determined the condition of the participants
and their progress by measuring the range of motion, that is, the CVA and forward
shoulder angle (FSA), found positive effects of the exercise program using
resistance bands. The study by Bae and colleagues (Bae, et al, 2016) found
changes in body temperature, measured using a device for digital infrared thermal
imaging (DITI); consequently, we have an insight into the condition of the
participants in the experimental group, achieving positive results compared to the
control group. In the study by Lee and colleagues (Lee, et al., 2017), the positive
effects of exercise on posture were presented through measuring the range of
motion, that is, the cranio-vertebral angle and scapular index measurements. The
study by Im and colleagues (Im, et al., 2016) found positive results for participants
in the experimental group. The results were tested using the quality-of-life
assessment questionnaire (WHOQOL-BREF), neck disability index, cranio-
vertebral angle, as well as the visual-analog scale for pain assessment (VAS). In the
study by Kang (2015), neck mobility was measured using an instrument for
measuring cervical range of motion, in addition to measuring the cranio-vertebral
angle of all participants. The results indicated progress, namely an increase in the
range of motion in the experimental group. The studies conducted by Anderson
and Ahmadi and colleagues (Andersen, et al, 2013; Ahmadi, et al, 2019)
demonstrate that participants had made progress, with the results being analyzed
and processed using the scale for visual-analog assessment of pain. In
Rostamizalani and colleagues (Rostamizalani, et al, 2019), the participants
underwent improvement to their condition in terms of quality of life, as well as
progress regarding the decrease of the angle of the head tilted forward.

DISCUSSION

The years when the studies analyzed were published indicate that the effects
of different exercise programs on upper crossed syndrome have been the subject
of more intensive research in more recent years.

A majority of the studies featured both male and female participants,
indicating that issues with the neck and upper back can occur in both sexes.
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Based on the participants’ age, we conclude that upper crossed syndrome
occurs both among middle-aged persons and in the younger population, which can
be linked to the modern way of living and the use of technology.

With regard to research design, that is, in terms of the number of experimental
and control groups, the papers analyzed can be divided in 2 groups, where one
comprises studies including one control and a minimum of one experimental
group. We have nine such papers (Arshadi, et al., 2019; Park, et al., 2014; Harman,
et al, 2005; Bae, et al, 2016; Choi, et al, 2018; Im, et al, 2016; Kang, 2015;
Andersen, et al., 2013; Ahmadi, et al., 2019). The remaining studies did not include
a control group, featuring instead only experimental groups. Three papers
included 3 experimental groups each (Kong, et al, 2017; Lee, et al, 2017;
Rostamizalani, et al., 2019), comparing different exercise programs and systems.
The study by Kong and colleagues (Kong, et al, (2017) featured 3 groups
undergoing an exercise system, with the difference that one group exercised only
once a day, the second group exercised 2 times a day, while the third one
exercised 3 times a day. Although all groups showed progress, the results favored
the groups with a higher exercise frequency. The exercises were done in 3 sets,
where one set consisted of performing the exercise for 7 seconds, followed by a
10-second rest interval.

Moreover, regarding the relationship between practice frequency and results
achieved, the study by Andersen and colleagues (Andersen, et al, 2013)
demonstrates that higher practice frequency is accompanied by better results at
the end of the program, indicating that exercise programs should be planned and
programmed in this manner. This paper had one control and 3 experimental
groups, where higher frequency of practice sessions was attended by participants’
progress. The groups did 4 specific neck and shoulder exercises and one forearm
exercise, with 8-20 repetitions in 4-12 sets. The experiment implemented the
principle of progressive overload.

The study by Lee and colleagues (Lee, et al., 2017) featured three exercise
systems/ programs, and all three groups achieved positive results. The first group
performed the exercise (the McKenzie exercise) consisting of 7 movements for the
duration of 7 seconds of static stress, followed by a 3-second rest. These exercises
were done 20 times. Each stretching exercise in the second group was done in 10
sets, with a 10-second hold followed by a 5-second rest interval. Kendall's
strengthening and stretching exercises, done by the third group, were repeated 15
times.

In the study where all groups achieved positive results (Rostamizalani, et al.,
2019), the group which implemented the program targeting both the upper and
lower extremities achieved better results compared to groups doing exercise
targeting only the upper or only the lower extremities. In the studies featuring
two experimental groups (Kang, et al.,, 2018; Alj, et al., 2017), each group achieved
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positive results. Each group had its own exercise program, and did exercises for
neck or scapula stabilization (Kang, et al, 2018), or a combination of stretching
and isometric exercises (Ali, et al., 2017). The participants in the study conducted
by Kang and colleagues (Kang, et al., 2018) performed scapular stabilization
exercises in 3 sets of 10 repetitions each, with each activity lasting three seconds.
Cervical stabilization exercises were done for 10 seconds, with 10 repetitions
across 3 sets.

Stretching exercises were done for 8-20 seconds in the study by Ali and
colleagues (Ali, et al, 2017), while isometric exercises were done for 5-10
seconds.

Kim and colleagues conducted a study where the participants underwent an
exercise program using resistance bands, which was followed by improved results
(Kim, et al, 2016). The seven exercises implemented in this study included: a lat
pull-down, external shoulder rotation exercise, horizontal shoulder abduction
exercise, seated bend row, shoulder abduction, shoulder flexion, and shoulder
extension exercise.

In eight studies (Arshadi, et al., 2019; Park, et al., 2014; Harman, et al., 2005;
Bae, et al,, 2016; Choi, et al,, 2018; Im, et al,, 2016; Kang, 2015; Ahmadi, et al.,
2019) there was one experimental and one control group, and throughout the
implemented exercise programs had a positive effect both on UCS overall, and on
its parts.

The program comprising strength, stretching and stabilization exercises found
in the study by Arshadi and colleagues (Arshadi, et al, 2019), as well as the
implemented exercise program for stretching and stretching the muscles in the
paper by Park and colleagues (Park, et al,, 2014), had a positive effect on UCS. In
the paper by Park and colleagues (Park, et al, 2014), the stretching exercises
(neck, back and shoulder stretching) were done in 3 sets of 10 seconds each. The
strength exercises (isometric neck pulls, push-ups, forward bends, leg raises and
extensions using a resistance band) were performed with a volume of 10-30
repetitions in 3 sets.

In the study by Arshadi and colleagues (Arshadi, et al., 2019), the stretching
exercises are initially done for 30 seconds, extended by another 5 seconds after
two weeks. The stabilization exercises were initially performed in 6 repetitions,
held for 2 seconds, gradually increased to 10 repetitions with a 10-second hold.
The strength exercises were performed at a volume 40% of the intensity of 10RM
(RM - repetition maximum; thus, the maximum amount of weight one can lift 10
times), with a 10% increase every two weeks.

The study by Im and colleagues (Im, et al.,, 2016) comprised 5 stages, where
each stage had 3 cycles of performing the exercises in 10 repetitions, with a 30-60
second rest interval in between. Holding a particular position lasted for 10
seconds. Scapular stabilization programs, or exercises, are also more beneficial
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compared to relaxation programs, as confirmed in this paper by Im and colleagues
(Im, et al., 2016).

The program of exercises which can be performed at home also effected
positive results. Harman and colleagues (Harman, et al.,, 2005) demonstrated the
positive effects of this type of exercise program, consisting of strength and
stretching exercises performed over 10 weeks. With a frequency of 4 practice
sessions per week, the strength exercises were performed in 3 sets of 12
repetitions, while stretching exercises had the duration of 30 seconds in 3 sets.
Strength exercises included shoulder retraction and the strengthening of deep
cervical flexors, while stretching targeted cervical extensors, as well as chest
muscles.

The study by Bae and colleagues (Bae, et al., 2016) found beneficial effects of
exercises aimed at lower and middle trapezius, as well as of exercises aimed at
stretching the upper trapezius and levator scapulae. All exercises were performed
in 10 sets with 3 repetitions lasting 10 seconds each, with a 5-second rest interval
between each repetition.

Electrotherapy is another possible way of coping with the issues caused by
UCS. One of the studies (Choi, et al, 2018) showed that interferential current
therapy can also be included among the treatments that can aid the battle against
this syndrome.

The implemented exercise programs focusing on deep cervical flexors showed
significant results (Kang, 2015), while the study conducted by Ahmadi and
colleagues (Ahmadi, et al., 2019) demonstrated that aquatic exercise also merits
being included among training plans and programs that may have a positive effect
on UCS.

Regarding the efficiency of the implemented exercise programs, considering
program duration and weekly frequency, the results of the analyses indicate that
the most efficient exercise programs were those implemented in the studies by
Arshadi and colleagues, Bae and colleagues, Lee and colleagues (Arshadi, et al.,
2019; Bae, et al., 2016; Lee, et al., 2017).

The exercise programs that gave the best results and that are therefore
recommended for correcting the postural disorder - upper crossed syndrome,
were those whose duration was a minimum of 4 weeks, with a minimum training
frequency of 3 practice sessions per week. These programs included a
combination of strength and stretching exercises.

In view of the results obtained with the implemented programs, programs
recommended for the correction of this syndrome include those with a frequency
greater than three practice sessions per week, as was the case in the studies by
(Arshadi, et al, 2019; Kang, et al, 2018; Kong, et al, 2017; Park, et al, 2014;
Harman, et al., 2005; Bae, et al., 2016; Lee, et al., 2017; Im, et al., 2016; Kang, 2015;
Andersen, et al,, 2013).

| 163



Physical education and sport through the centuries www.fiep-serbia.net
2020, 7(2), 152-168
ISSN 2466-5118

Regarding the duration of the program itself, those studies which implemented
shorter durations (Kang, et al.,, 2018; Kong, et al., 2017; Bae, et al., 2016; Choi, et
al,, 2018; Im, et al,, 2016) achieved positive results, as did those with a longer
duration. Still, programs with a minimum duration of 4 weeks should be given
preference.

With regard to type of exercise, a majority of studies implemented a
combination of strength and stretching exercises (Park, et al., 2014; Arshadj, et al.,
2019; Harman, et al., 2005; Alj, et al., 2017; Kim, et al., 2016; Bae, et al., 2016; Lee,
etal, 2017; Andersen, et al., 2013; Rostamizalani, et al., 2019; Ahmadi, et al., 2019;
Im, et al., 2016).

The most frequently implemented strength exercises included weight
exercises and bodyweight exercises, where training loads were gradually
increased over the course of the program.

The implemented exercises were administered primarily by volume, rather
than by intensity. Training volume which had a positive effect consisted of a
minimum of three sets per exercise, and no less than eight repetitions. Starting
with such a program volume will bring about positive results, on condition that
the remainder of the program follows the principle of progressive overload.

Considering strength exercises individually, they included exercises for the
strengthening of the back, the middle and lower trapezius, rhomboid muscles, as
well as deep cervical flexors. The exercises applied in the studies (Kim, et al.,
2016; Harman, et al., 2005; Arshadi, et al,, 2019; Bae, et al.,, 2016; Lee, et al., 2017),
and consequently those most recommended for muscle strengthening, include: lat
pull downs, rowing exercises using machines and/or props (seated bend row,
rowing exercises using weights or resistance bands), bodyweight corrective
exercises on the floor, shoulder flexion, extension and abduction (rear lateral
raises with dumbbells, face pulls using the apparatus or resistance bands).

Regarding the improvement of flexibility, the most used method was that of
static stretching (Park, et al., 2014; Harman, et al., 2005; Arshadj, et al., 2019; Bae,
et al, 2016; Lee, et al.,, 2017), stretching the chest muscles, as well as the upper
trapezius and the levator scapulae. These exercises can be performed without the
aid of props, in a standing, sitting or lying position. The recommended duration of
an individual movement in static stretching is between 10 and 30 seconds.

CONCLUSION

The results of this systematic review indicate that, when it comes to upper
crossed syndrome, various physical exercise programs affecting the strengthening
and stretching of upper back and neck muscles can be applied. The studies
analyzed used different exercise programs, such as strength exercises, stretching
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and stability exercises, exercises for cervical back strengthening, an exercise plan
that can be realized at home, a stretching and isometry exercise program,
resistance band exercises, interferential current therapy, relaxation exercises,
aquatic exercise, as well as other corrective exercise having a beneficial effect on
this syndrome.

Based on the overall analysis, recommended exercise programs include
programs for strengthening weakened musculature, or for stretching strained
musculature, over a period of a minimum of 4 weeks, with a weekly frequency of 3
practice sessions.
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E®EKTHU INIPOTPAMA BEXXBAIbA HA T'OPIbU YKPIITEHHU
CUHAPOM: CUCTEMATCKO ITPEIJIEAHO UCTPA’KUBAIBE

CAXETAK

JlyroTpajHo 3ajp:kaBalke HCTypeHe TJlaBe Halpej, MoXe I[pPOy3pOKOBaTH
HaCTaHaK MOCTypaJHOT mopeMehaja MoJA HAa3WBOM TFOPHHU YKPIUTEHU CHHJAPOM —
['YC. Topwu yKpLITeHH CUHAPOM JedUHHILIE Ce Kao NMPeHaNpPerHyTocT OJAHOCHO
3aTerHyTOCT FOpH-Er Tpale3ujyca, BeJIMKOT IpyAHOr MUIIMha U JieBaTopa CKamyJle,
a mpejcTaB/ba M CJaboCT poMGoOUJeyca, CepaTyC aHTepUOpa, CPeJHer U JOHmer
JleJla Tpanesyjyca, Kao M Jy60kux ¢ekcopa Bpara. OBakBa IHOCTypa MOXe
u3a3BaTH 60JI0OBe y BpaTy, OJHOCHO 0osioBe y ropweM Jeny Jjeha. CuHIpoMm ce
MOropIilaBa ca HAaNPeTKOM y TEXHOJIOTMjU M cBe BehoM ynoTpe6GoM padyHapa U
naMeTHUX TeslepoHa. HemoBo/bHO yTHYe Ha Jelly LIKOJCKOT y3pacTa, Ha CTYJeHTe,
Kao W Ha pafiHMKe KOjU CBOj Hocao 06aB/bajy y HENPHUKIAJHOM IOJIOXKAjy U
[IOHABJbAjy jefijHe Te HCTe pajiibe TOKOM CBOT pajHOr JaHa. ®usuuko Bexbarme
OZTHOCHO BeXOe CHare W KCTe3ama NpeJCTaB/bajy jeAaH oA Moryhux HayuHa 3a
KOpeKIujy oBor noctypansor nopemehaja. C TUM y Be3u IM/b OBOT UCTPAKMBaba je
Jla ce Ha OCHOBY CHUCTEMAaTCKOI Iperjefa Jo0CaJallllbUX HUCTpakKUMBamwa yTBpAe
edeKTH NpUMeHe pPa3JUIUTHX Iporpama Bexx6arma Ha TPeTMaH FOpHer YKPLUITEHOT
CUHApPOMA. AHWIM3WPAaHU HAyYHW pPaZiOBH, INPUKYIJbEHU Cy INpPeTPAKUBAbEM
MHTepHeT 6a3a moJaTaka eJeKTPOHCKUX H3/ama Hay4yHHUx dvacomuca: Google
Scholar, PabMed, WoltersKluwer. IlpeTap:xuBaHuU paJioBU Ccy O006GjaB/beHU Y
BpeMeHckoM nepuoay o 2000. 1o 2019. roguHe. KibyyHe peuu Koje cy KopuurheHe
3a IpeTpa)kUBake 6a3a MojlaTaka Cy rophHU YKPLUITEHU CUHAPOM, ebeKTH, porpam
BexxOama. McTpaxkuBamwa cy 6u/1a npuxBaheHa Ha OCHOBY ciefiehux KpuTepujyma:
Jla ce HCOUTyje YTHUIAj pa3/IMYUTHX Nporpama Bex6arma Ha TOpHU YKPIITEHU
CUHJPOM, 3aTUM Ha CMameme 60J1a ¥ BpaTy U ropwmeM Jeny jeba u Ha noBehamwe
GYHKIMOHAJMHUX Coco6HOCTH. Ha 0CHOBY NMoCTaB/beHUX KPUTEpPHjyMa Y KOHAYHY
a”au3y je yuuio 15 pagoBa. KoHauHoM aHannM3oM yTBpheHo je Aa Hajoo/be edekTe
Ha ropmbU yKpLUITeHU CHHAPOM UMajy paZ0BH KOjy Cy y CBOjUM IporpaMuMa cajpxe
Bexxb6e cHare W UCTe3ama, y BPeMEHCKOM NepHuoAy oJ 4 HeJes/be, Ca MUHUMaTHOM
HeJle/JbHOM QpeKBeHLIUjoM o 3 TPeHHUHTa.

KibyuyHe peun: [0OpbU YKPLUITEHU CUHAPOM, TPEHUHT, CHara, GJIEKCUOUIHOCT
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BJIMAHUE MPOTPAMMBI YIIPAYKHEHHI HA CHHAPOM
BEPXHETO CKPEIIIUBAHMA: CACTEMHBIN OB30P

AHHOTALIUSA

YaepkuBaHue TO0JIOBbl B IOJIOXKEHHWHU C BBbIBHXKEHHEM BIlepeJ; MOXeT B
KOHEYHOM UTOTe BbI3BaTb HapyllleHHe OCaHKH, Ha3blBaeMoe CUHAPOMOM BepXHero
ckpemuBanusa - UCS. CuHApPOM BepxXHero CKpellliBaHHUsl OINpejeseTcs Kak
TUNEPAaKTUBHOCTb WJIM CXKAaTHe BepxXHeH TpanenueBHUAHONW MbILILbI, 6GOJbIION
IPYJHOM MBILIIBI U MBIIILB], TOJHUMAIOIEH JIONATKH, B COYETaHUH C 0C1a6/IeHHON
poMOOBHAHOW, TepefHeld  3y64aTodl  MbILIIeEH, CpefHedl W HWKHeH
TpanenyeBUJHON MbllILeH, a TAKXKe ITyOOKUMH LIeHHbIMU crubaTessMU. JTa 1osa
MOXeT BbI3BaTb 00JIb B Illee, a Takke B BepxHed 4acTu cnuHbl. CHHJpOM
yCyry6/seTcs TeXHOJOTHYeCKMM MpOrpeccoM M IIOCTOSHHO HapacTaloliMM
UCNOJIb30BAaHWEM KOMIBIOTEPOB M cMapTPoHOB. OT Hero CTpajalnT [JeTH
IIKOJIHOTO BO3PAcTa, CTYJEeHThI BY30B, a TaKKe COTPYJHHUKH, KOTOpble PabOTal0T
B HENPABUJBbHOW 103 WM MOBTOPSIIOT MHOIOKPATHO OJHH M Te e JeHCTBUSA B
TeyeHHe pabouyero [JHsA. Dusnyeckwe yNpaKHEHHs, a WMEHHO CHJIOBbIE
YIOPaXKHEHUS] M YNPAXKHEHHUS Ha PACTSKKY, SBJAAIOTCA OJHUM M3 BO3MOMHBIX
MeTO/I0B KOPPEKLUH JaHHOI'0 HapylleHUs ocaHKU. TakuM 06pa3oM, Liesib JaHHOTO
HCCJIe/JOBaHUS — IPOBECTH CUCTEMHBIN 0630p COBpeMEHHBIX HUCCIeJ0BAaHUH, YUTOGEI
ONpeJeJIUTh KaK BJIMSET BBINOJHEHHE Pa3/IMYHBIX NMPOTpaMM YNpaKHEHHH Ha
JleyeHHe CHHJpOMa BepXHero CKpellUBaHUsA. AHalW3MpyeMble Hay4yHble CTaTbH
ObLIM HaWJIeHbl B OHJIAaMH-6a3aX 3JIEKTPOHHBIX aKaleMUYeCKHUX KypHasioB: Google
Scholar, PubMed, Wolters Kluwer. OcHOBHOe BHHMaHHEe B 0630pe YAEJSANI0CH
CTaThsIM, ONMyGJMKOBaHHBIM B nepuof ¢ 2000 mo 2019 roj. KiroudeBble C/OBa,
WCI0JIb30BaHHble [JIs1 NMOMCKAa B 6a3axX JaHHbIX, BKJIIOYAJU: CHHAPOM BepXHero
nepeceyeHus], BJIUsHUe, IporpaMMa ynpakHeHUH. McciefoBaHUSA OCHOBBIBAJINCH
Ha CJeAyOIUX KpPUTepUsX: H3ydeHHe BIJMSAHUSA pPa3/IMYHbIX NPOrpaMM
yIpaKHeHUH Ha CUHAPOM BepXHero CKpellUBaHMs, a TaKXKe Ha yMeHblleHue 60J11
B Illee M BepxXHel YacTH CIHHbI U yaydlleHWe QYHKIMOHAJIbHBIX CIOCOGHOCTEM.
PykoBOACTBYsICb yCTaHOBJEHHBIMHU KPUTEPUAMH, B OKOHYATEebHbIA aHA/IU3 ObLIO
BKJItOYeHO 15 ucciefoBaHui. OKOHYATeAbHBIA aHAIW3 N0Ka3as, YTO Ha CHHJPOM
BEPXHETr0 CKpelllUBaHUA HauboJsiee G6GJAroNpUATHO BJUSJM NPOrpaMMBl,
cojiepkalljie CUJIOBble YIpaKHEHUs W YNpaXKHEHHUs Ha PaCTSKKY, KOrJa OHHU
BBIMOJIHAJIUCh B TeueHHe 4-X Hejeslb U He MeHee 3 NMpaKTUYECKHUX 3aHATHH B
HeJieJIto.

Knawuessle cao8a: CUHAPOMOM BEPXHEro CKpeluluBaHUA, TDEHUPOBKa,
HaNpAXE€HHOCTb, NOJABUXHOCTb.
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