Research protocol: part 1

Project summary

This study evaluated the effect of adding a smartphone App to an eight-week global postural reeducation (GPR) on neck pain, endurance, quality of life and forward head posture (FHP) in patients with chronic neck pain and FHP. Sixty male and female office workers (38.5±9.1 years) with chronic neck pain were randomly assigned into three groups: Group 1 (GPR+ a smartphone App, n=20), Group 2 (GPR alone, n=20) and Group 3 (the control group, n=20). The primary outcome was pain and the secondary outcomes were disability, quality of life, endurance and posture. All the subjects were evaluated using the visual analog scale (VAS), neck disability index (NDI), progressive iso-inertial lifting evaluation (PILE), quality of life questionnaire (SF-36) and photogrammetry at pre- and post- eight-week interventions. The GPR+ a smartphone App had statistically significant improvements versus GPR alone in pain (mean diﬀerence, -2.05±0.65, ES (95%CI): -0.50(-1.04 to -0.01), P= 0.04), disability (difference = 11.5±1.2, ES (95% CI) = 0.31 (0.22 to 0.97), p=0.033), FHP ((difference = 1.6±0.2, ES (95% CI) = 0.31 (0.09 to 0.92), p=0.047), and endurance (difference = 2±3.3, ES (95% CI) = 0.51 (0.02 to 1.03), p=0.039). Both of the GPR+ a smartphone App and GPR alone groups had statistically significant differences versus the control group in all outcomes. This study suggests that adding a smartphone app to GPR could significantly relieve pain, and improve disability, endurance, forward head angle and quality of life in people with neck pain and FHP compared with GPR alone. Further research is needed to confirm the clinically improvement differences on symptoms in people with neck pain and FHP when adding a smartphone app to GPR. 
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Rationale & background information

Moreover, the large spread of smartphone technology and its software applications, coupled with the popularity of mobile technologies, now leads to take smartphones as a tool to help patients and the health care system of the future, based on self-management of a home- exercise program. Smartphones are easy to use, relatively inexpensive, and highly accessible. With the use of apps that can be downloaded onto the smartphone, a patient program could be performed according to the prepared schedule and completely independent to the healthcare system. For Iranian users, Isfahani et al, (2017) suggested to use a smartphone app to administer a patient’s program. The use of such apps increases patient’s awareness regarding the time, type and dose of the exercise, and decreases the misunderstanding about the program. So, it may enhance accuracy during functional tasks, increase patients’ engagement in their rehabilitation and postural control, and reduce the need for ongoing contacts with the healthcare professionals to monitor implementing rehabilitation programs. To the knowledge of the authors, there is no randomized controlled trial (RCT) adding a smartphone app to GPR for NP, to administer a patient’s home- exercise program.
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Study goals and objectives 

This research was aimed to compare the effect of GPR with and without a smartphone app on the pain, disability, endurance, FHP and quality of life in patients with neck pain and FHP. It was hypothesized that adding a smartphone app would enhance treatment effects on pain, disability, endurance, FHP and quality of life in people with neck pain and FHP.

Study design 

Participants, including male and female office workers with chronic neck pain, were recruited by physical therapists through flyers displayed at physical therapy clinics and hospitals between Sep 2018 and Jan 2019, in Tehran, Iran. Of 100 participants enrolled for the study, 60 met the inclusion criteria were randomly assigned into Group 1 (the GPR a smartphone app, n=20), Group 2 (the GPR, n=20) and the control group (n=20). An independent researcher applied randomization by using computer generated numbers, which were stratified based on age and sex to avoid clustering across study groups. 
Participants were randomized by the slot-drawing method to GPR alone, GPR with a smartphone app or control groups. The randomization sequence was not disclosed until participants had completed their baseline assessments. Allocation was by sealed opaque envelopes. This study was conducted as a pre-post intervention with blinded assessors. 

Inclusion criteria for this study were office workers (using a computer at least 4 hours), aged between 28 and 48 years, neck pain between 3-8 cm on a visual analog scale (VAS) (from 0 indicating no pain at all to 10 indicating unbearable pain), chronic nonspecific neck pain lasting for more than 3 months, and FHP less than 46°. On the other side, exclusion criteria included specific causes of neck pain (e.g. systemic, rheumatic, neuromuscular diseases), central or peripheral neurological signs, cognitive impairment, spinal surgery, or physical therapy treatments in the last 6 months prior to the baseline assessment. Participants with neck pain were allowed to take part in the study according to the inclusion and exclusion criteria by an experienced physiotherapist. 

The subjects were asked not to receive any extra intervention for neck pain. Participants would be also excluded if they missed at least three consecutive or four nonconsecutive sessions. 

Methodology

All the participants were provided with a neck pain brochure, containing some practical instructions and pictures to correct their postures during the different daily activities,12 and they were methodically informed of the study details. The characteristics of all participants were recorded through an employee profile, including age, gender, job titles, employment status, hours worked with computer per day (at least 4 hours/day), and type of work performed. 

 The participants were assessed by an experienced physiotherapist based on clinical history, posture and symptom responses to active movements. In addition, the subjects were screened by measuring the craniovertebral angle (CVA less than 46°) with photogrammetry to determine FHP. The craniovertebral angle has a good intra-rater reliability (ICC ≥ 0.85). The CVA was measured as the angle between an imaginary line extended from C7 through the tragus, and the horizontal line.

Safety considerations 

No adverse event was reported.

Follow-up 

Not applicable.

Data management and statistical analysis

One-way analysis of variance (ANOVA) was used to compare the group demographics and post hoc independent t-tests were performed in the case of a significant omnibus test. The dependent variables of interest were the pain, endurance, FHP angle, and quality of life. For each variable the 3-trial mean was calculated for each patient. One-way analysis of covariance (ANCOVA), with a between-factor of group (GPR+ a smartphone app, GPR alone or control groups) and participants baseline scores included as a covariate, was used to determine if there were group differences in the dependent variables of interest at post-testing. For each variable, the percentage of change was calculated compared with baseline.

This analysis approach (i.e. post-test performance as the outcome with baseline performance as a covariate) allowed us to compare post-testing outcomes, while accounting for potential baseline group differences. In the case of a significant omnibus test, pairwise comparisons were performed to examine potential between-group differences. These pairwise comparisons were based on the adjusted group means. In addition, 95% confidence intervals (CI95%) were calculated based on the adjusted group mean differences and Cohen’s d effect size (ES) statistics were calculated by dividing the adjusted group mean differences by the larger of the group standard deviations. The Bryant-Paulson procedure was used when conducting the pairwise comparisons and calculating the confidence intervals. An alpha of 0.05 was used for all significance tests. Effect sizes of 0.2, 0.5, and 0.8 were considered ‘small’, ‘moderate’, and ‘large’. SPSS software was used for statistical analysis (IBM Corp., Armonk, NY, USA).

Quality assurance

Quality of data’s checked by authors.

Expected outcomes of the study

This study suggests that adding a smartphone app to GPR could significantly relieve pain, and improve disability, endurance, forward head angle and quality of life in people with neck pain and FHP compared with GPR alone. Further research is needed to confirm the clinically improvement differences on symptoms in people with neck pain and FHP when adding a smartphone app to GPR.
Dissemination of results and publication policy

Not applicable.
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