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Abstract 

Introduction: Neck pain is painful symptoms in the neck and shoulders in 
which might lead to withdrawal from work activity. Objective: This study 
aimed to assessment the effect of stretching exercises guided by a prototype 
app on neck pain in secretaries. Quantitative approach and case series study. 
A sociodemographic profile questionaire and the Visual Analogue Scale were 
accomplished to identify pain intensity. Result: Considering four participants 
in this study, all had fourty hours a week of work, with a mean age of 36.25 ± 
8.65, single and white ethnicity 75%. The average pain intensity of the 
research participants before the intervention was 8.5±1.29 points, reducing 
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to 4±0.81 points in the final evaluation. Conclusion: The results indicated that 
the prototype application with exercises for the cervical region was efficient 
in reducing the intensity of pain in the cervical region of the research 
participants. 

Keywords: quality of life, worker's health, musculoskeletal system, telemedicine. 

 

Introduction 

Technologies are shaping our lives, work, and interaction since the digital revolution, 
and innovations (e.g., artificial intelligence and virtual reality) played an integral role 
in every aspect of society (Decary, 2019). 

Those technologies enable quick information exchange, the automation of complex 
tasks, instant global connection, and the creation of interactive and engaging 
experiences. However, this technological advancement also brings challenges such as 
privacy issues, cybersecurity, and social and ethical impacts. As we continue to adopt 
and adapt these technologies into our everyday lives, it is essential to find a balance 
between their benefits and their potential consequences (Mayberry, 2019). 

Among these technologies in the work activities of secretaries, the frequent use of 
computers stands out, which is associated with an increase in complaints of 
musculoskeletal disorders, notably neck pain, characterized by pain in the cervical 
region (Panahi & Tremblay, 2018). 

Neck pain is not only a common symptom but also has a significant impact on the 
quality of life and functional capacity of individuals. The relevance of this problem is 
notorious, since pain in the cervical region is one of the main reasons for seeking 
medical assistance, generating consequent additional costs in the health system. 
Ranking as the fourth leading cause of disability (Kazeminasab, 2022). 

Research regarding prevalence and its implications on neck pain has been relatively 
limited comparing to other disabling diseases. While neck pain can be treated and 
resolved in some cases, many episodes persist with varying degrees of discomfort. 
Neck pain has not received attention from governments and researchers and requires 
appropriate interventions to improve the quality of life and functional capacity of 
individuals (Safiri, 2020). 

Given this scenario, mobile applications have stood out as educational tools in health, 
increasing ling incorporated into people's routines. Some of these applications, 
focused on health care, offer various functionalities, including gamification, allowing 
the development of specific strengthening and stretching exercise protocols to 
mitigate neck pain symptoms (Oakley-Girvan, 2022). 
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This study sought to evaluate the effectiveness of exercises guided by a prototype 
application in relieving neck pain symptoms in secretaries, aiming to improve their 
quality of life and well-being. 

Methodology 

Approved by the Ethics and Research Committee of the University Center of Maringá, 
under opinion: 3,702,247. So, it is a case series study with a quantitative approach. It 
counted with the participation of four secretaries from a party organizer company in 
a countryside-city in State of Paraná. The inclusion criteria were based on the subjects 
facing pain in the cervical region for any reason for more than three months, being 18 
years old or older and owning a smartphone. 

The first assment took place face-to-face by the authors, after the participants 
instructed to download the prototype on their cell phones and oriented on how to 
handle it. Hence, a WhatsApp group was created.  

The application prototype called Proneck in this study was in the initial development 
phase, so the initial registration screen (Figure 1) and the second screen with 
stretching exercises for the cervical region were inserted in its programming. The 
participants performed the exercises for two weeks, three times a week and twice a 
day, totaling 12 sessions. 

  

 

Figure 1- Interfaces in the application prototype development phase. 
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Table 1 presents the guidelines presented in the prototype through image and text on 
posture and performing the movement in time or repetitions and guidance for 
completing the exercise. 

Table 1- Stretching exercise protocol. 

Exercice Description Time/repetitions 

 

cervical 
flexion 

Sit correctly in the chair with 
your feet flat on the floor, lean 
your head forward and place 
both hands on top of it. 

Hold the stretches for 
30 seconds. 

 

cervical 
extension 

Sit correctly in the chair with 
your feet flat on the floor, tilt 
your head back and fingers 
resting on your chin with your 
palms touching. 

Hold the stretches for 
30 seconds. 

 

right lateral 
flexion 

Sit correctly on the chair with 
your feet flat on the floor, tilt 
your head to the right with the 
help of your hand. 

Hold the stretches for 
30 seconds. 

 

left lateral 
flexion 

Sit correctly on the chair with 
your feet flat on the floor, tilt 
your head to the left with the 
help of your hand. 

Hold the stretches for 
30 seconds. 

 

Shoulder 
flexion to 
90° with 
internal 
rotation 

Sit correctly in the chair with 
your feet flat on the floor, 
extend your arms forward to 
shoulder height. 

Hold the stretches for 
30 seconds. 

 

Shoulder 
flex to 180º 
with 
internal 
rotation. 

Sit correctly in the chair with 
your feet flat on the floor, 
extend your arms forward and 
raise them above your head. 

Hold the stretches for 
30 seconds. 

 

For the evaluation of the departments in the pre, immediate post-intervention and 
after six months, a sociodemographic profile form and the Visual Analog Scale (VAS) 
were used to identify the intensity of pain, composed by a 10 cm line that has, in 
general, as extremes the phrases “absence of pain and unbearable pain” accompanied 
by the numbers from 0 to 10 (JENSEN, 1986). The secretaries also answered 
questions about the difficulties encountered while using the prototype to perform the 
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exercises. After six months of intervention, the researchers contacted the 
participants, when the Visual Analog Scale (VAS) was again accomplished and 
questions were asked about the difficulties and facilities to continue performing the 
exercises during these six months. 

The research participants were informed in advance and clarified about the research 
and the previously structured Free and Informed Consent Form  was agreed. 
Subsequently, the instruments for evaluation already described were applied, and the 
immediate and late reassessment intervention was carried out (after six months). 

Data were tabulated in SPSS software version 25 and treated using descriptive 
statistics (mean, relative frequency, tables and graphs. 

Results 

Table 1 shows the sociodemographic profile of the study participants. The mean age 
was 36.25±8.65 years, and they remained in a sitting position daily in front of the 
computer for at least 6 hours. 

Table 1- Sociodemographic profile of the secretaries (n= 4).  

Participant Age Marital 
status 

Family 
income 

Educational 
level 

Race Length 
of time 
in the 
job 

nº 
professional 
activities 

1 32 Married 3 a 4 Ms High school 
complete 

Black 5 years 1 

2 28 Single 1 a 2 Ms High school 
complete 

Black 2 years 2 

3 48 Single 1 a 2 Ms High school 
complete 

white 5 years 1 

4 37 Married 3 a 4 Ms High school 
complete 

Black 6 years 2 

Ms: minimum salary 

The Figure 1 shows the pain intensity of each participant before and after the two 
weeks of intervention. Mean pain intensity before and after the intervention was 
8.5±1.29 and 4±0.81, respectively. 
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Figure 1- Scores of the Visual Analog Scale (VAS), in the pre- and post-intervention 
moments of the secretaries and 6 months after the intervention. 

In Table 1, it is possible to observe the difficulties encountered during the 
intervention with the prototype. All parcipants answered that the greatest dificulty 
found was not having a stopwatch in the prototype to guide the exercise time. 

Table 1 – Difficulties reported by research participants during the intervention. 

Partipant Dificuldades 

Partipant 1 Not having a timer and not having an 
exercise video. 

Partipant 2 Not having a stopwatch; the prototype does 
not notify the time to perform. 

Partipant 3 Not having a timer, and sometimes the 
prototype screen crashes. 

Partipant 4 Not having a timer and not having a video 
with the exercises. 

In chart 2, the difficulties and facilities after the intervention with the prototype were 
reported, with the majority pointing out that they no longer had the prototype to 
perform with the exercises and the failure was to have learned which exercises to be 
performed that help to reduce the pain in the cervical region. 
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Table 2- Reassessment of secretaries after six months of intervention. 

Participant Dificuldades Facilidades 

Participant 1 No longer having the 
prototype to guide the 
exercises and encourage 
them to perform.  

With the prototype it was 
possible to learn the 
exercises to have a better 
idea of what can be done 
during the work activity. He 
continued to perform the 
exercises. 

Participant 2 The intervention helped to 
maintain daily exercise, but 
not as frequently. He 
continued performing the 
exercises. 

The intervention helped to 
maintain daily exercise, but 
not as frequently. He 
continued performing the 
exercises. 

Participant 3 The prototype encourages 
the performance of the 
exercises.  

The intervention helped to 
keep the exercises on a daily 
basis, but not as often. He 
continued to perform the 
exercises. 

Participant 4 Without the prototype, 
there is no more incentive to 
continue, and for not having 
the notification during the 
day to perform the 
exercises.  

With the prototype it was 
possible to learn the 
exercises to have a better 
idea of what can be done 
during the work activity. He 
continued to perform the 
exercises. 

Discussion 

The study was composed of only women, as the literature shows that pain in the 
cervical region always affects females more, which might be explained by the 
hormonal composition of the woman and the double workday and having multiple 
tasks as a mother, wife , housewife and work activity, which can significantly influence 
a poor quality of life (Safiri, 2022). 

One of the limitations faced in physical exercise therapies is the low adherence level  
to prescribed exercises and lower adherence to perform the exercises, implying on 
less effective therapy. However, mobile applications show better adherence to 
exercise programs observed in this study where most participants reported that, after 
six months of intervention, they did not continue the exercises as they did not have 
the prototype helping (Hewitt, 2020). 

There is no consensus in which physical exercise is more effective in cervical pain. 
However, this study showed that stretching exercises were sufficient to reduce the 
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pain of the secretaries. So, if the participants were associated with interventions in 
the psychological and mental dimensions, the results should be better expressive 
(Babatunde, 2017). 

Physical stretching exercises in the workplace proved to be effective in relieving pain 
in the cervical region of secretaries, emphasizing that it is still necessary to associate 
active/aerobic mobilization, strengthening and relaxation exercises that are 
considered essential for pain relief. (Miyamoto, 2019). 

Apps are being considered as a support for health professionals to promote and 
prevent health into the unrestricted population in addition to being related to the 
theory of behavioral change and becoming even more effective in the population of 
workers (Lee, 2018). Therefore, appls usage on desks during work activity can 
decrease muscle tension during computer use, which is considered a factor ehich 
impacts on neck pain increase (Annan, 2021). 

In view of this, it is noteworthy that it is possible to improve satisfaction in the work 
environment, reduce financial expenses, leave from work activities and a better 
quality of life for workers (Nagata, 2018). 

After six months of intervention, three of the four participants continued to perform 
physical exercises. This result is aligned with the study by Annan et al. (2021) that 
after 12 months of intervention with a chatbot, the participants had a similar 
adherence, proving to be effective those technologies usage in musculoskeletal 
disorders. 

The use of these technology tools are effective in improving the quality of life in the 
female population, as well as reducing pain, better performance of physical activity in 
a more interactive and accessible way for everyone (Arfaei, 2021 & Pelle, 2020 & 
Thongtipmak, 2020) 

Conclusion 

Although not reaching a complete relief, we concluded that the app prototype with 
stretching exercises for the cervical region is a way to reduce pain intensity in the 
cervical since this research was a pilot study. In the future, we intend to cary outh this 
research in large number of participants. 
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