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ABSTRACT 

Objective: To determine the effects of stretching and strengthening 

exercises on asymptomatic adults diagnosed with forwarding head 

posture and rounded shoulders. 

Material & Methods: A randomized controlled trial was conducted 

after the screening and confirmation of FHP and RS by measuring 

craniovetrebreal angle (CVA) and shoulder angle (SA) using 

Kinovea Software, 34 Patients were inducted into trial through 

consecutive sampling, with 17 patients in each of 2 groups i.e. “A” 

and “B”. Subjects were distributed into two groups equally; Group 

A received a strengthening exercise approach and Group B received 

a stretching exercise approach. Data was analysed using SPSS 

version 25. 

Results: There was a statistically significant difference (p-value < 

0.001) in pre- and post-treatment CVA and SA within each 

treatment group. However, no significant difference (p-value > 0.05) 

was reported across each treatment while comparing pre- and post-

treatment values for CVA and SA respectively. 

Conclusion: Stretching and strengthening exercises are equally 

effective in the management of FHP and RS posture in 

asymptomatic individuals. However, strengthening exercise showed 

superior improvement in CVA and SA comparatively. 

Key Words: Forward Head, Exercises, Posture, Photogrammetry, 

Physical Therapy. 
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INTRODUCTION 

 Forward head posture (FHP) and rounded 

shoulder (RS) are defined as the anterior 

displacement of head and shoulders in the 

sagittal plane and forward structural deviation of 

the skull from the midline of the body.1,2 Various 

factors including a computer, mobile phone 

usage3-6, faulty sitting, and lying positions may 

cause FHP.7 Craniovertebral angle (CVA) is 

used to report FHP.8,9 CVA ranges 49-50 

degrees is taken as a reference angle to report 

FHP.1,10,11 A shoulder angle (SA) is used to 

assess the RS. SA less than 52 degrees is the 

reference angle to diagnose the rounded shoulder 

posture.12-14 The photogrammetric assessment is 

a valid and reliable tool, used to assess CVA and 

SA15-17 and provide a reference to report FHP 

and RS.16 FHP and RS or any other postural 

deformity tends to disturb the muscle balance 

and reduce the efficient work of muscles.18 

An adequate amount of muscle work is required 

for a healthy posture,19, 20 so the maintenance of 

the length-tension relationship is necessary for 

muscles to align the posture in a normal plane.21 

Several studies have suggested that 

strengthening of weakened elongated muscles 

and stretching of shortened muscles should be 

incorporated to re-attain the correct muscle 

balance between agonist and antagonists muscle 

group to improve posture and alleviate postural 

faults like FHP and RS posture.7,22-25 

According to Nordin strengthening of muscles 

involve the active contraction of agonist muscle 
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and relaxation of the antagonist muscle.20, 26 In 

this way, both of the components of the 

muscular system i.e. agonist and antagonist get 

activated. Similarly, when we stretch a muscle 

e.g. the agonist the antagonist will automatically 

contract as indicated by many studies.3,5 

McKenzie focused on the stretch exercise to 

treat the cervical pain and deformities which 

cause cervical pain and found them effective6, 27 

while F. Peterson emphasizes the Kendall 

exercises that are on strengthening exercises and 

indicate the efficacy of strengthening 

exercises.9,10 

Most of the treatment protocols work on 

activation of upper spine deep UCS flexors 

because they have a major role in stabilizing and 

aligning the cervical spine.28 Effects of exercises 

are highly significant to correct the postural 

faults and improve the normal alignment of the 

head and shoulders.29,30 However, FHP is not 

always reported with complaints of neck pain; 

many patients remain asymptomatic specifically 

in their initial stages of FHP.22 

Several pieces of research enlightened the 

effects of exercise to correct the FHP, RS, and 

other postural deformities 1,7,18,26 but the 

uniqueness of our study is that it set the 

comparison between the effects of strengthening 

and stretching exercise. The objective of our 

study was to determine the effectiveness of 

stretching and strengthening exercises in 

asymptomatic healthy individuals with rounded 

shoulders and forward head posture. 

 

MATERIAL AND METHODS 

A randomized control trial (Registry # 

NCT04216862) was conducted on 34 healthy 

individuals during a period of July-December 

2020. This study was conducted in the 

physiotherapy department of a Riphah 

Rehbaliation Clinic, Lahore. Ethical approval 

was obtained from institutional review board 

(IRB) of Ripah International University 

(REC/RCRS/19/1006).  

Subjects, aged 22-40 years, measuring the 

craniovertebral (CVA) angle < 50º, shoulder 

angle (SA) < 52º, and not following any specific 

exercise program in the last one year were 

selected. A total of 40 participants were 

recruited for screening. A sample size of 34 was 

used to measure the data fulfilling the inclusion 

and exclusion criteria. Purposive sampling was 

used to recruit the participants for screening. 

After screening participants were randomly 

manipulated using the dice roll method into 

strengthening (n1=17) and stretching (n2= 17) 

groups.  

Each group performed three sessions of exercise 

per week for a study duration of 10 weeks. Each 

session consisted of one set of exercises with 

five repetitions. The strengthening group 

received exercises which included chin tuck, Y 

to I exercises, abduction, and external rotations 

for weak and lengthened cervical muscles. The 

stretching group received unilateral, statistic 

sternocleidomastoid muscle (SCM) stretch, 

static levator scapulae stretch, and chin drop for 

relaxing the shortened cervical muscles. 

Photogrammetry for imaging included the 

requisites of a mobile camera (Vivo Y 91), 

tripod mobile camera stand, grid sheet as 

background, square sticking tape to mark the 

reference landmarks on the body. The postural 

assessment including CVA and SA was made 

using the Kinovea PC software. Comparing to 

radio-images by using LODOX, the photographs 

proved to provide a valid and reliable orientation 

of the spine.31 

Landmarks were made on the floor to make sure 

the accurate distance allocation of all 

participants to the camera and also to make sure 

that subjects were standing straight 

perpendicular to that of the camera lens. The 

camera was maintained on a tripod stand to 

adjust camera lens at the level of the external 

auditory meatus. The participants were asked to 

exposed cervical, upper thoracic, and shoulder 

areas. The tip of the C7 spinous process and 

acromion (tip of the shoulder) palpated to attach 

sticky markers. The third marker was positioned 

on the tragus of the ear. The three markers 

guided the reference points in photos during 

analysis. two images were taken at a distance of 

80cm to capture a sagittal standing posture, one 

image from the right, and the other image from 

the left side of the individual. It is valid to use I-

Pad or mobile camera for photogrammetry.32 

The reliability of this kind of evaluation was 

reported as being satisfactory in the sagittal 

view.33,34. SPSS version 25 was used for data 
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analysis. P-value <0.05 was considered as 

significant. 

 

RESULTS 

Thirty-four subjects (17 in each group) 

completed the study with a drop out of three 

subjects in each treatment group. Demographic 

detail of the patients like average age, BMI, and 

numbers of hours spent on computer / mobile 

were comparable in each group (p-value > 0.05) 

(Table 1). There was a statistically significant 

difference (p-value < 0.001) in pre and post-

treatment CVA and SA within each treatment 

group. However, no significant difference (p-

value > 0.05) was reported across each treatment 

while comparing pre and post-treatment values 

for CVA and SA respectively (Table 2). 

 

 

Table 1: Demographic characteristic of the patients in two treatment groups 

 Treatment Groups P-value 

Strengthening Exercises 

(Mean ± SD) 

Stretching Exercises 

(Mean ± SD) 

Age (Years) 

 

30.76 ± 3.50 32.41 ± 4.47 0.241 

BMI (kg/m2) 

 

26.86 ± 3.83 28.39 ± 2.82 0.678 

Time spend on Computer 

(h/day) 

 

6.41 ± 0.93 6.38 ± 1.59 0.948 

Time spent using Mobile 

(h/day) 

 

3.35 ± 0.93 3.23 ± 0.97 0.721 

Years of working 5.35 ± 2.34 6.76 ± 3.80 0.202 

[a] Mann Whitney U Test, [b] Chi-square Test of Independence 

 

Table 2: Across and Within the Group Comparison for CVA and SA for two treatment groups 

Outcome Measure Treatment Groups Mean Difference c 

[95% CI] Strengthening Exercises 

(Mean ± SD) 

Stretching Exercises 

 (Mean ± SD) 

Baseline CVA 35.52 ± 2.29 35.05 ± 2.04 0.47 [-1.04, 1.98] 

Post Treatment CVA 49.70 ± 1.04 48.52 ± 2.03 1.17 [0.04, 2.03] 

Mean Difference b 

[95% CI] 

 14.17** [13.05, 15.30] 13.47** [12.30, 14.63]   

Baseline SA 47.05 ± 2.53 47.76 ± 3.89 0.70 [-2.98, 1.57] 

Post Treatment SA 51.23 ± 1.25 50.94 ± 0.82 0.29 [-0.44, 1.03] 

Mean Difference b 

[95% CI] 

4.17** [3.14, 5.20] 3.17** [1.55, 4.79]   

 [c] Across the group difference – Independent sample T-test,  
[d] Within the Group difference – Paired Sample T test, Craniovertebral Angle (CVA), Shoulder Angle 

(SA), * p value < 0.05, ** p value <0.001 
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DISCUSSION 

According to Punjabi’s model, spinal stability is 

a constituent of interaction between three 

systems; passive (structural), active (contractile), 

and control (neurologic) systems.35 The focus of 

this exercise program was to influence the active 

and passive systems of spinal stability by 

strengthening the weak and stretching the tight 

musculature.  

A research study reported the effects of the 

McKenzie postural correction exercises based on 

stretching with Kendall exercises involving the 

strengthening of deep cervical muscles and 

shoulder retractors along with stretches of 

pectoral muscles.36 Results at the end of the 8th 

week concluded that both exercise interventions 

proved effective in increasing the CVA and SA 

supporting the findings of our study. 

Smartphone usage and desk job for a prolonged 

period without an appropriate ergonomic 

position is considered a strong risk factor for 

developing FHP.37 In our study, subjects in both 

treatment groups had an average mobile usage of 

3 hours per day while results of previous studies 

report that longer during of mobile phone usage 

(>30 minutes) is associated with muscle fatigue 

(cervical flexors and trapezius) and pain. Kim et 

al in another study also reported that short-term 

exercise (4 weeks) was also effective in 

improving CVA in smartphone users.29   

Altered scapular humeral rhythm is seen in most 

of the subjects with FHP and RS along with 

fatigue and pain in shoulder muscles. The 

function of the trapezius and serratus anterior is 

essential in normal shoulder mechanics.38 Y to I 

exercise was used in this study since it can 

externally rotate the shoulder to end range at 90º 

causing maximum depression leading to 

activation of lower fibers of trapezius.36 Though 

the evidence for activation of upper fibers is 

weak without resistance to head or neck. 

Fathollahnejad K et al (2019) reported more 

favorable outcomes with the addition of manual 

therapy to a stabilization exercise program in 

FHP subjects compared to stabilization exercise 

alone.39 Although the stabilization exercises 

alone were also effective, but the magnitude of 

improvement in pain and function was greater 

with the addition of manual therapy. Stretching 

of the pectoralis minor and concomitant 

strengthening of scapular stabilizers as 

performed in this study is important in 

improving rounded shoulder posture.  

 

CONCLUSION  

Stretching and strengthening exercises are 

equally effective in the management of FHP and 

RS posture in asymptomatic individuals. 

However, strengthening exercise showed 

superior improvement in CVA and SA 

comparatively. 
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