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Abstract

The purpose of this study was to determine the effectiveness of corrective exercise application and its follow-
up on forward head and shoulder angles of smartphone users. Therefore, 24 samples, 18 to 28, with forward
head and shoulder posture were selected and randomly divided into control and experimental groups. The
experimental group has participated in 24 training sessions for 8 weeks, and their head and shoulder angles
were measured using photogrammetry method before and after the exercise period in both groups. Analysis of
covariance, Bonferroni test and independent t-test were used to analyze the data. The results showed that
performing eight weeks of corrective exercise application made a significant difference in the head and shoulder
angle of the experimental group (P < 0.05). Afterwards, experimental group was divided into two sub groups
for four-week subsequent detraining period. In one group, the application reminded them to correct their posture
every 15 minutes, while in another group this option was not active. The data indicated that in both groups, the
effect of corrective exercise could be seen and there were no meaningful differences. According to the study’s
findings , it can be concluded that this base application corrective exercise is effective in head and shoulder
alignment of smartphone users. Furthermore, this kind of training can have good durability.
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Extended Abstract

Background and Purpose

In today's modern society, for many people, having a smartphone is one of the basic goods of life.
Smartphones have significant benefits in different areas such as education, business and entertainment
for users, but they also have many side effects such as musculoskeletal problems, reduced social and
family relationships, insomnia and eye problems (1-5). The wrong way of using smartphones can
lead to many musculoskeletal problems. For example, when a person holds a smartphone in his hand
for a long time, he does not observe the proper line of sight, and this position of the upper body
exposes the person to many injuries and abnormalities such as head and shoulder forward deformity
(5,6, 7).

The general purpose of the current study was to design a corrective exercises app and evaluate the
effectiveness of using it for 8 weeks by samples with forward head and shoulder deformities who use
tablets and smartphones. Further, the durability of the effect of these exercises after 4 weeks of non-
training was investigated in two educated and non-educated groups.

Materials and Methods

The present study is semi-experimental research with the pre-test, post-test and follow-up design in
three groups: control, experimental one and experimental two. The research participants were
purposively selected based on inclusion and exclusion criteria and the intervention variable was
applied. The independent variables of the present study were App-base corrective exercises and App-
base correct body alignment education while the dependent variables were forward head and shoulder
angle in the sagittal plane. Male students aged 18 to 28 years of Ferdowsi University of Mashhad who
had head and shoulder forward deformity constituted the statistical population of the present study.
Each group consisted of 12 individuals. The research tools comprised scale, tape measure, Samsung
SM-A217F/DS phone with FHD 920*1080 image resolution and tripod, questionnaire, Adobe PDF
software version 1.5 and special corrective movements app for head and shoulder forward deformity
(which was built in cooperation with Sanabad Hoshafzar Engineering Company).

The data were analyzed using SPSS version 20 with alpha less than or equal to 0.05 and confidence
interval 0.95. One-way analysis of variance (ANOVA) was used to investigate the difference in head
and shoulder forward angle in comparison between groups. Paired t-test was used to compare the
average difference of head and shoulder forward angle in pre- and post-test. Analysis of variance test
with repeated measures was performed for intragroup comparison of dependent variables in pre-test,
post-test and follow-up due to the significant interaction effect of time on the group. Bonferroni's post
hoc test was also performed to check the difference of means in the required cases. The partial eta
square scale was used to check the effect size of corrective exercises and the minimum clinically
significant difference from Norman et al.'s formula (MCID = 0.5x7 SD) (8).

Findings

According to the results of the analysis of covariance, there is a significant difference in the angles of
the head and shoulders in the pre-test and post-test of the studied groups. Therefore, the first
hypothesis of the research, which was eight weeks of App Base corrective exercises, is effective on
the head and shoulders of smartphone users with forward head and shoulder deformities, is accepted
(P<0.05). Besides, based on the size scale, the effect size of training on the angles of the head and
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shoulders in the experimental and control groups were 0.76 and 0.31, respectively, which is a suitable
effect size (Table 1).
Table 1- The results of the covariance test in two control and experimental groups in the post-test
to compare the angles of the head and shoulders

variable group Pre test Post test = Effect
(variance +mean) (variance +mean) size
Forward control 45.00 £ 0.31 37.20 £ 0.90
head angle  experimental 45.86+1.75 45.89 £ 2.00 00 D50 Bt
Forward
control 56.79 +£1.37 51.88 +1.02
Sha%‘gldeer experimental 5155+ 2.21 50.95 + 3.42 8.82 0.008 03l

The statistical results of analysis of variance with repeated measures also showed that the second
hypothesis of the research regarding the effect of four weeks of App Base training on the durability
of the corrected head and shoulder alignment of smartphone users is accepted. In other words, it is
clear that the effects created after the App Base correction exercises compared to the pre-test, due to
the correction education, have not only been lasting, but in the neck area, the correction process has
also been significant compared to the post-test.

The research also showed that the effect of four weeks of non-training after eight weeks of App Base
corrective exercises on the head and shoulders of smartphone users was not significant. In other
words, it was clear that the effects created following the corrective exercises of App Base compared
to the post-test, had no significant difference and were durable.

Conclusion

Studies have shown that the two factors of increasing the number of smartphone users and the
duration of using these phones have a direct relationship with the creation and aggravation of forward
head and shoulder deformities. Moreover, the progress and development of educational apps has
created a new potential in providing corrective movement protocols. In the present study, it was
shown that the app-base corrective exercise program can have a significant effect in correcting the
forward head and shoulder deformity, and the positive effect created, in four weeks after the exercises
iS permanent.

The positive effects of corrective exercises in the alignment of the head and shoulders may be reduced
due to prolonged use of smartphones in an incorrect posture. Therefore, by remembering the training
to maintain the correct body alignment when using smartphones, the durability of the effect of the
exercises can be maximized.

Keywords: Photogrammetry, Mobile Application, Musculoskeletal Disorder, Head and Shoulder
Alignment

Article Message

The present article showed that although the excessive and non-anatomical use of smartphones can
cause musculoskeletal disorders, deformity of the head and shoulders forward can be improved by
corrective exercise apps. In addition, by repeatedly reminding the training of maintaining the correct
body alignment while using the phone, the effects of the exercises were more lasting. Therefore,
according to the advantages of this method, including the location advantage that means patients do
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not need to be in correctional and treatment centers, it is an acceptable and cost-effective methc
terms of time and cost, and so it is recommended to use.
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1. A21
2. Tragus
3. Acromion
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Figure 1- Measuring the angles of the head, neck and shoulders
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1. Unconscious, Incapable
2. Conscious, Incapable
3. Conscious, Capable
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1. Unconscious, Capable
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Figure 2- Preparation stage exercises (phase 1)
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1. Retraction
2. Extension
3. Flexion
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1. SPSS

2. Shapir-Wilk Test

3. Bonferroni

4. Partial Eta Squred

5. Minimum Clinical Important Difference
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Table 2- Demographic characteristics of the subjects (mean + standard deviation)

P F JrES 09,5 Vo V22 e
0.07 2.85 YO/FEYIY 21.249.2 21.1+6.5 O
0.26 1.39 \VarfLov 177.3+£3.6 174.6£9.9 €m) ué
0.25 1.42 75.5+3.1 76.4+4.8 72.745 KD &9
0.45 0.81 23.146.5 24.143 23.147.6 KQIM?) ooy o055 a3

! 5 oslisl (il jlgS SIUT gasl 5l (cannd solinsl >y ladils § gl (29, G WS (s sl
o)lods Jgazr ;0 a5 s5blen Wiad 48,5 a5 0 ZujosS it Glsiear (se3l ey 50 aild 5 (50,5 5 s gl (9]
09,5y 9eilim 5o 6 loline WS gl 4 aills gy asgly o (Dol Ol ad Bl el oals ools lias
75 09,5 ;3 i ia el 5 (53,5 5 e Sblgs (eSSl ojlusl alidie elil p (rizen (PSH1-0) S )ls gl
< h S el 1 v/ asls ol gl ogzge dield elily) sl alio 3l o5l 45 ] /Y 5 - VS

(WS oo sy 1) S5 Jloslail «NY < g lawgie Jloslail -NF< 1

Wil 3 ju sLls dumlio 5l 19031 (s 30 (25 3 S 03,5 30 50 il slae8 (905l b —Y Jour
Table 3- The results of the covariance test in the two control and experimental groups in the post-test to
compare the angles of the head and shoulders
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Table 4- The results of Bonferroni's post hoc test to compare the angles of the head, neck and shoulders
in the experimental group 2
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Table 5- The results of Bonferroni’s post hoc test of experimental group one to compare the angles of
the head and shoulders in the follow-up period
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