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Abstract 

Non- specific neck pain is the pain in the anatomical region of the neck in which it is quite not possible to identify 

the exact cause. Neck pain is continuous or repeated occurring in all age groups. The aim of this study is to analyze 

the usage of self-logging smartphone applications as a home exercise program in a group of Collegiate students. 

These applications designed to train are expected to be beneficial to that particular population as long as the 

demonstrations are in the form of visual feedback. Based on pre-and post-type Experimental design, A total number 

of 40 students with neck pain were selected, according to the inclusion and exclusion criteria. Among them, Group 

A is considered as an experimental group and Group B is considered as a control group. For the Experimental 

group, intervention is given for 3 weeks 4 days per week. Visual analogue scale (VAS) and Neck Pain Disability 

Index Questionnaire (NPDIQ) are used to assess outcome measures. Based on the measures, the study shows that 

the VAS and NPDIQ are statistically significant for both the experimental and control group by p<0. 005. 

Therefore, it’s been concluded that there is a significant improvement in both groups. But in comparison to the 

control group, the experimental group showed better results both statistically and clinically. 

Keywords: neck pain, isometric exercises, smartphone application, home based exercises, collegiate students. 

 

Received: 05 November, 2021 

Accepted: 24 November, 2021  

Published: 01 December, 2021 
 

Introduction 
 
Smartphone Smartphone usage has been increasing over the past few decades, this can be well described by the 

review done by Miakotko on the impact of smartphone usage. Where he found through the data of more than 7 

Billion devices in the working population. He also found that the time associated with smartphone usage had an 

impact on health, social, and cultural components. 

 

Although studies have done revealed negative impacts on human life, in one way or the other. Another part is 

smartphones might be used to promote health, reduce the burden they may cause on humans. For example, it is 

known that more than educational health-related self-logging apps 500 apps exist and have shown to have a greater 

impact than harming users [1]. 
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Neck pain has been reported to cause symptoms leading to functional impairments and disabilities causing various 

functional compromises in the activities of daily living. They can range from mild to severe, chronic to acute 

sometimes might be life-threatening when the spinal cord is involved during accidents. 

 

Due to the use of smartphones the neck was reported to be affected at a high rate compared to other body parts; in 

this context youth who are using smartphones over a long period demonstrated to have deformities such as forward 

head-neck posture, exaggerated upper thoracic kyphosis, and or upper crossed syndrome deformity. [2, 3] So there 

is no doubt that smartphones might have a great impact on the neck and associated parts such as the thorax and 

shoulders. 

 

According to WHO (2018), the neck pain prevalence might exceed 40% of the World’s population, the later report 

stated that the adult population has experienced neck pain at least one time or will experience it in their lifetime. 

 

Mobile phones are another contributor to neck associate impairments; It also promotes communication, 

socialization, and economy. In some instances in business, it empowers customers to keep memories, pictures, 

singular information, prosperity, correspondence, and cash-related data in a single spot. It has additionally turned 

into a vital piece of current broadcast communications offices. 

 

In numerous areas of the present reality, they are turning into the most reliable or only accessible phones. Cell 

phones and handheld gadgets, combining advanced computing capabilities, registering ability, for example, web 

correspondence, data recovery, online business, video, and different highlights, makes the gadget one of the 

necessities for the greater part of the general population in this time. 

 

Smartphones are accepted to contribute greater risks and hazards including neck pain side effects among the clients. 

However, with proof of new innovation through self-logging applications, there is the possibility of switching that 

misconception of negative impact. Therefore, applications might be utilized to manage and treat neck pain by the 

self-tracking usage among users which is believed to increase the change in behavior including Home exercise 

programs. 

 

Home exercise faces a lot of drawbacks including the absence of follow-up by the specialist. Patients are inclined to 

not pursue practices given as expected to be done effectively as trained by advisors. Smartphones are becoming 

reasonable and are utilized nearly by each adolescent and the use is expanding quickly in India. The cell phone is 

utilized for the duration of the day and is dependable with the patient. These applications intended to train and 

instruct are expected to be beneficial to a particular population as long as the demonstrations are in the form of 

visual feedback. 

 

Aim of the study 
 
To assess the impact of home exercise prescription using self-logging smartphone application on neck pain among 

collegiate students. 

 

Specific Objective 
 
To compare the difference between smartphone exercise prescription usage versus traditional home exercise 

prescription 
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To assess the effects of smartphone-based exercise prescription on pain and disability among collegiate students 

Methodology 

Study design: Quasi Experimental 

Study type: Pre and Post-test Sample method: Convenient sampling 

Study duration: 4 weeks 

Study setting: SRM Institute of Science and Technology 

Sample size: 40 subjects (20 for experimental group and 20 for control comparative group)  

 

Inclusion criteria 

Students complaining of neck pain for more than 2 weeks Age 18 and above. 

Owning a smartphone 

  

Exclusion criteria 

Any recent fracture in the neck region 

Congenital neck deformity 

Herniated disc at the cervical region cervical spondylosis and spondylolisthesis 

Any specific known pathology for the pain in neck 

 
Procedure 

After the ethical clearance, subjects were selected on the basis of inclusion and exclusion criteria. The participants 

were explained about the smartphone application and the isometric neck exercise protocol and the consent form was 

obtained. MY NECK application was used in the study. It is a smartphone application which is designed in such a 

way that it reminds the subject as a small indicator or a big notification message that nobody can miss the exercise. 

All these notifications are completely customizable. This smartphone application features three proven, chiropractic 

neck exercise programs including video examples. It is designed to make the neck stronger, to relieve the pain and 

to stop the syndrome from becoming worse. The MY NECK application was installed in 20 experimental groups 

and the remainders were set for isometric neck exercise protocol twice per day, precisely at 6 am and at 8 pm. 

Patients were demonstrated clearly about the isometric neck exercises which included flexing the neck with their 

hand put on forehead and bend forward while pushing back, followed by extension of the neck. The subjects were 

asked to place their hand at the back of their head and push their head backward while pushing forward with their 

hands. The subjects were then instructed side bending for which they were asked to keep their head straight at chin 

level and put their right hand on the right side of the head. The side bending was repeated to the left side with the 

left hand. After side bending we instructed them rotation in which they were asked to put their left hand in the chin 

and turn slightly to the right. And the same was done on the left side with the left hand. All the exercise was done by 

holding the resistance for 10 sec and with 3 sets. 

Baseline data was collected including demography, duration of smartphone usage, pain score and disability score. 
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Pain and disability was collected in the beginning of the intervention and at the end. 

 

Data Analysis 
 
SPSS Version 20 was used to analyze the data. The paired ‘t’ test and independent test was used for analysis of pre-

test and post-test with mean value and standard deviation value. 

  

Table 1: Gender frequency distribution shows that 22 % (n=10) were males and 75% (n=30) were females 
  

Demographic gender distribution 
Variable Frequency Percent Valid Percent Cumulative Percent 

Male 10 24.4 25 25 

Female 30 73.2 75 100 

Total 40 97.6 100 125 

 

Table 2: Shows that experimental group neck pain disability index scale improved from 35.9± to 17.9± 3.8. 
While the visual analogue scale improved from 5.7± 0 .6 to 3.9± 0 .7 

 

Experimental group paired sample statistics 

Outcomes N Mean SD Std Error Mean 

EXP Neck Pain Disability Scale Pre test 20 35.9 9.95 2.22651 

EXP Neck Pain Disability Scale Post test 20 17.9 3.86 0.8642 

EXP Visual Analog Scale Pre 20 5.75 0.68326 0.15278 

EXP Visual Analog Scale 20 3.99 0.73977 0.16542 

 

Within Group Comparison Experimental Group  

Table 3: Shows that there was a significant improvement in both neck pain disability scale and visual 
analogue scale at confidence interval of 95% ( p value=0.000) 

 
Paired t tests experimental group comparisons 

Outcomes 
Paired Differences 

t df 
Sig, (2-
tailed) Mean Diff. SD 

Neck Pain Disability Scale Pre - Post test 18 8.63286 9.325 19 .000*** 
EXP Visual Analog Scale Pre - Post tests 1.76 0.59683 13.188 19 .000*** 

***: Significant 

 

Control Group Descriptive Statistics. 

Table 4: Shows that the control group improved from 35.4±9.2 to 9.2 on neck pain disability scale whereas 
the visual analogue scale improved from 5.7± 0.54 to 4.2±0.8. 

  

Control group sample statistics 

Outcomes N Mean Std. Deviation Std. Error Mean 

Neck Pain Disability Scale Pre test 20 35.4 9.24747 2.0678 
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Neck Pain Disability Scale Post test 20 23.2 5.59699 1.25153 

Visual Analog Scale Pre 20 5.745 0.54722 0.12236 

Visual Analog Scale Post 20 4.295 0.82429 0.18432 

 

Controlled Group Paired t-test. 

Table 5: Shows a significant improvement in both neck pain disability index scale and visual analogue scale 

with the mean differences of 12.2 and 1.45 respectively at confidence interval of 95% (p value= 0.00). 

 

Control paired t test comparisons 

Outcomes 
Paired Differences 

t df 
Sig, (2-
tailed) Mean Diff. 

SD 
Deviation 

Cont Neck Pain Disability Scale Pre- Post 12.2 9.46795 5.763 19 .000*** 

Cont Visual Analog Scale Post- Post 1.45 0.8507 7.623 19 .000*** 
***: Significant 

 

Independent t-test between experimental and control group 

Table 6: Shows that there was a significant difference in neck pain disability index whereas visual analogue 
scale did not mark any significant difference 

 

Between groups Comparisons 

Post-test Independent Samples Test 

  
    t-test for Equality of Means 

Mean 
Difference 

Std. Error 
Difference 

T df 
Sig. (2- 
tailed) 

Exp-Cont NDI 
Scale Post test 

Equal variances assumed -5.3 1.52091 -3.485 38 .001*** 

Equal variances not assumed -5.3 1.52091 -3.485 33.763 .001*** 

Exp-Cont VAS 
Post test 

Equal variances assumed -0.305 0.24766 -1.232 38 .226°° 

Equal variances not assumed -0.305 0.24766 -1.232 37.564 .226°° 

 ***: Significant, °°: Not significant 

 

Experimental Group Pre and Post Test. 
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Control Group Pre and Post Test 

 

Results 

According to table 1, the gender frequency distribution 22% (n=10) were males and 75% (n=30) were females. 

According to table 2, the experimental group Neck Pain Disability Index Scale improved from 35.9 ± to 17.9 ± 3.8 

while the Visual Analog Scale improved from 5.7 ± 0.6 to 3.9 ± 0.7. 

According to table 3, significant improvement was found in both the Neck Pain Disability Index Scale and Visual 

Analog Scale at a confidence interval of 95% (p-value = 0.000). 

According to table 4, the control group improved from 35.4 ± 9.2 on Neck Pain Disability Index Scale whereas the 

Visual Analog Scale improved from 5.7 ± 0.54 to 4.2 ± 0.8. 

According to table 5, there was a significant improvement in both the Neck Pain Disability Index Scale and Visual 

Analog Scale with a mean difference of 12.2 and 1.45 respectively at a confidence interval of 95% (p value=0.000) 

According to table 6, there was no significant difference in Neck Pain Disability Index Scale whereas Visual Analog 

The scale didn’t make any significant difference. 

According to Table 1 there is a decrease in the mean value of NPDIQ and VAS with a difference of 18% and 17.6% 

respectively which is statistically significant with a p value with a p-value less than 0.05. 

According to Table 2, there is a decrease in the mean value of NPDIQ and VAS with a difference of 12.2% and 

14.5% respectively which is statistically significant with a p value with a p-value less than 0.05. 

Discussion 

The The findings from the current study revealed that the experimental group which underwent exercises with self-

logging apps had superior effects significantly regarding pain reduction and disability, compared to their control 

group comparison the improvements were also noted but with no statistical significance. 

According to Harari et al 2016, concluded that self-logging apps might be as effective in promoting health and 

fitness. This implies the reasons why the participants from the experimental group from the current study improved. 

The current finding proposes that smartphones results outweigh the normal exercises. Verhagen et al. (2007)15 also 
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reported that exercises could improve pain symptoms and disability complaints associated with the pain. 

The results from this study showed a good level of significance, where the prescription using apps could replace 

routine home based prescription. This is due to the fact that the smartphone apps have images and videos which help 

the patient to follow instructions the same as the therapist wished. However, fewer studies assessed clinically the 

impact of using these apps in the rehabilitation journey [2, 4, 5, 6]. 

Few apps such as those helping people with Rheumatoid arthritis, My RA is an app, where patients report the 

symptoms and clinical manifestations, based on the data they provide specific exercises to manage the conditions. 

All these apps provided convincing data that other disorders could be targeted for home prescription purposes 

(Medical New Today 2018). 

Although the smartphone applications such as Whatsapp, facebook and others are addictive, usage of self- logging 

apps could be beneficial than those later mentioned because even some apps can control and report on how daily an 

individual is overusing social media; with this self -logging apps can improve the general wellbeing of the 

population. (Lane et al. 2015). 

Lifestyle changes also were reported in the literature using smartphones, although there are still a lot of challenges 

when it comes to validity and reliability, there is evidence that in India, such apps are producing healthy lifestyle in 

Youths such as weight management, daily calories intake and water drinking as reported by users. (HealthifyMe 

2019). 

As reported in an unpublished study by Bucyana et. al (2018), focused on smartphone usage and deep neck flexors 

endurance testing, the authors found that people improved their performance in strength and endurance immediately 

regardless of the level of smartphone addiction scores. 

Siwahong et al. (2017) muscle endurance exercise had strong proof and was found for the viability of muscle 

reinforcing and endurance exercises in treating neck pain. Moderate proof bolstered the utilization of muscle 

perseverance practice in decreasing handicaps credited to neck pain. 

Comparison of exercise prescription using smartphone application versus conventional physiotherapy home-based 

exercise prescription showed that the smartphone apps group yielded superior improvements compared to the 

conventional therapy group. Even though some literature comparing both therapy are less, there is a general 

agreement that exercise prescriptions with demonstrations through visual and auditory feedback via smartphones is 

much motivating and advantageous than written prescription alone. This implies that if conventional physiotherapy 

exercises are transformed into videos and tutorials patients would benefit a lot and this would reduce the daily 

exercise appointments and costs associated including tickets and medical costs. 

Several Software engineers and rehabilitation workers are now partnering in designing apps to promote well-being 

especially in Europe and United States and through apps as the world is emerging into technology (Mafur et al. 

2015, Lane et al 2015), however, this partnership is still lagging behind in developing countries. 

According to the current study, the experimental group that used smartphone application exercise protocol was 

found to have more significance statistically and also clinically than the control group who were provided with 

traditional isometric neck exercise protocol. 

Smartphones as of now have both negative and positive impacts on the lives of the users. On the negative side, it is 

commonly associated with misusing and overusing the social media over other important apps. While on the 
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positive side there is now enough technology to regulate usage and manage correctly our lifestyles. 

So many studies revealed that most college aged students spend more time on social media than other websites or 

using apps for learning purposes. This socialization issue also has led to the development of psychological disorders 

(Leonid Miakiotko 2017). 

At last, smartphones if used wisely, there is no harm associated with the usage if the health and lifestyles apps are 

used. 

Conclusion 

Although both smartphone application exercise protocol and isometric neck exercises have been proven to be 

effective methods to make the neck symptoms free and to alleviate impairments associated with the syndrome from 

worsening. In the study when compared both smartphone self-logging application exercises showed statical 

significant effect. 

The findings for the study should not be generalized in the general population because the participants from this 

study were young collegiate students with mild discomforts associated with overuse and faulty posture while using 

phones, all had access to the internet and smartphones and were able to use smartphones. So, the effects about this 

new trend in rehabilitation should be studied cautiously when it comes to its application in the clinical areas. 

Limitations and Recommendations 

Limitations 

Among few limitations faced during the process of the current study include limited time for long term follow-up of 

participants. Additionally the sample size is considered to be small for studies testing impacts of interventional 

procedures. 

The outcomes measures in this study focused on pain and disability, however the authors did not dig in-depth the 

factors which can contribute to symptoms such as duration of owning a smartphone, daily hours spent using 

smartphones, most visited applications just to list some of them. 

Lastly, gender distribution was not adequate where the biggest representation was predominantly female. 

Recommendations 

Based on the results obtained we strongly recommend researchers who are interested in rehabilitation using 

technology, to continue conducting large scale studies with large numbers of populations, and with highly evidence-

based medicine methods such as Randomized Controlled Trials. 

To the smartphone users, the authors recommend them to use more health and self-logging apps for health purposes 

rather than spending more time on social media, as there are plenty of apps which help to manage various kinds of 

diseases including diabetes pressure wounds checks, weight loss apps, heart rate monitors, water intake and diet 

apps. To physiotherapists, the smartphone usage should be considered as an opportunity rather than a challenge as 

these apps comes to solve the issues such as forward head postures, more research collaboration between 

partnership with software engineers to design good apps which can be done as exercise prescription platforms with 

evidence-based movement. 
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Conclusion 

Both land therapy and pool therapy have a significant value in the TUG test wherein FES pool therapy alone has a 

significant value. Hence a conclusion can be drawn that when comparing the effects of pool therapy and land 

therapy on balance in elderly population, pool therapy is effective in improving balance among the elderly 

population. 
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