Pre prints.org

Article Not peer-reviewed version

Notebook Riser Could Prevent Neck
Pain: A Superiority, Non-Randomized
Controlled Trial Among Office-Based
Mining Workers in Indonesia

Aditya Hafria Vanani , Muhammad llyas , Ramdinal Aviesena Zairinal , Dewi Yunia Fitriani, Alfia Aretzy,

Ronald Alan, Dedi Kurniawan , R. Fausan Numyani , Ahmad Fuadv*

Posted Date: 6 October 2025
doi: 10.20944/preprints202510.0366.v1

Keywords: neck pain; ergonomics; notebook riser; office workers; musculoskeletal disorders

Preprints.org is a free multidisciplinary platform providing preprint service
that is dedicated to making early versions of research outputs permanently
available and citable. Preprints posted at Preprints.org appear in Web of
Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This open access article is published under a Creative Commons CC BY 4.0
license, which permit the free download, distribution, and reuse, provided that the author
and preprint are cited in any reuse.



https://sciprofiles.com/profile/4793775
https://sciprofiles.com/profile/4794242
https://sciprofiles.com/profile/1831540
https://sciprofiles.com/profile/4793838
https://sciprofiles.com/profile/4793948
https://sciprofiles.com/profile/4793831
https://sciprofiles.com/profile/4791663
https://sciprofiles.com/profile/1553522

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 6 October 2025 d0i:10.20944/preprints202510.0366.v1

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and
contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting from
any ideas, methods, instructions, or products referred to in the content.

Article

Notebook Riser Could Prevent Neck Pain: A
Superiority, Non-Randomized Controlled Trial
Among Office-Based Mining Workers in Indonesia

Aditya Hafria Vanani !, Muhammad Ilyas 2, Ramdinal Aviesena Zairinal 3, Dewi Yunia Fitriani 2,
Alfia Aretzy ¢, Ronald Alan 4, Dedi Kurniawan, ¢ R. Fausan Numyani ¢ and Ahmad Fuady 25*

! Master of Occupational Medicine Program, Universitas Indonesia, Jakarta, Indonesia

2 Department of Community Medicine, Universitas Indonesia, Jakarta, Indonesia

3 Department of Neurology, University of Indonesia, Jakarta, Indonesia

¢ Health Safety & Operational Risk Department, PT Vale Indonesia, Kolaka, Indonesia

5 Evidence-based Health Policy Centre, Indonesian Medical education and Research Institute, Faculty of
Medicine, Universitas Indonesia, Jakarta

* Correspondence: ahmad.fuady0l@ui.ac.id

Abstract

Work-related neck pain (WRNP) is a common condition among office workers, especially workers
who use computers on a daily basis, and it can affect workers and company’s productivity. One of
potential intervention to prevent the pain is using notebook riser and external keyboard. This study
aimed to assess the preventive effect of using notebook risers and external keyboards on neck pain
among office workers. This was a superiority, non-randomized control study assigning two groups:
workers with and without notebook risers. Both groups received education session on ergonomic
position. We assessed if they had neck pain complaints every day from Day-0 to Day-10, using Nordic
Body Map. We also assessed their ergonomic risk at Day-0 and asked them information on
demographics, job characteristics, and personal habits. After adjustment to age, gender, occupational
characteristics, and personal habits, risk of neck pain was statistically significantly lower among
workers using notebook risers than those without notebook riser (aRR=0.19; 95%CI=0.04-0.89;
p=0.030) and those with lower ergonomic risk (aRR=0.157, 95% CI 0.03-0.83, p=0.03). Using notebook
riser as a workplace-based intervention can improve workers” ergonomic and prevent neck pain.

Keywords: neck pain; ergonomics; notebook riser; office workers; musculoskeletal disorders

1. Introduction

Work-related neck pain (WRNP) is a common condition among office workers, especially
workers who use computers on a daily basis [1]. Globally, 27.0 per 1000 workers has work-related
neck pain [2], and about 49-67% of workers using computers for at least 6 hours a day has neck pain
complaints [3,4]. The pain doesn’t affect workers clinically, but also company’s productivity which
cost the company financially. While the computer use increases over time, this burden is critical to be
solved.

Computer or laptop use often leads workers to sit for hours, and non-ergonomic position, such
as forward leaning head position and increased thoracic kyphosis, potentially increase the workload
of spinal muscles and joints, including the neck [4]. Changes in head posture that tend to move
forward, particularly when using laptop, can increase the activity of the upper trapezius and erector
spinae cervicalis muscles, increasing the risk of neck and shoulder pain. This pressure triggers for the
neck pain [5]. It is therefore important for head and neck to stay in a straight-line axis while visibility
is maintained to reduce the burden of the neck and shoulder muscles [4].
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One of potential intervention to reduce or prevent the pain when using computer or laptop is
using notebook riser and external keyboard. These can improve work posture, especially in
maintaining a neutral posture between the head and neck while using a laptop [6] and therefore can
significantly reduce fatigue. A study shows that workers using notebook riser had 24% lower
mechanical load (torque) on cervical segments C7-Thl and an average 17% lower discomfort score
than workers without notebook risers. They also had 17% higher productivity score than those
without notebook riser [7].

However, there has been limited study examining the effect of notebook riser in preventing and
reducing neck pain, especially among Indonesian workers. Therefore, this study aimed to assess
whether the use of notebook risers and external keyboards as additional instruments to improve
posture during laptop use for work could prevent and prevent the neck pain among office workers
in Indonesia.

2. Materials and Methods

This was a superiority, non-randomized controlled trial study involving 60 office workers in a
mining company operating in Indonesia.

2.1. Setting and Population

The study was conducted at a nickel exploration company located in Southeast Sulawesi,
Indonesia, which was purposively selected. The company’s office-based employees, ranging from
management to operational staff, routinely perform daily administrative tasks using laptops. Prior to
the study, an initial ergonomic survey was conducted using the Rapid Office Strain Assessment
(ROSA) questionnaire among 40 randomly selected workers. The results indicated that more than
50% were at high risk of developing neck pain due to non-ergonomic head and neck postures, likely
resulting from prolonged laptop use.

2.2. Inclusion and Exclusion Criteria

All office-based workers who used laptops in two office sites of the company were included in
the study. Participants were not randomly allocated; instead, two distinct office populations were
selected to avoid potential interference between intervention and control groups. Workers with a
history of chronic neck pain or acute neck pain within the past three days, as well as those who had
used a notebook riser during the same period, were excluded. These criteria were verified through a
screening questionnaire, and individuals who declined to participate were also excluded from the
study.

2.3. Intervention

We divided the intervention and control groups based on the office-based sites to avoid
interference. Thirty workers in the intervention group received notebook risers and external
keyboards for them to use and educational session about ergonomics, while other 30 workers in
control group receive only education session about ergonomics. The education session was delivered
by the principal investigator, AHV, at Day-0.

2.4. Variables and Assessment

The effect of the notebook riser was assessed by measuring participants’ neck pain at baseline
and daily through Day-10. Neck pain was evaluated using the Nordic Body Discomfort Map to
identify the presence and progression of pain over the study period. Baseline data included
demographic and individual characteristics such as gender, age, job position, tenure, physical
activity, and smoking status. In addition, information on the daily duration of smartphone and laptop
use—both within and outside working hours—was collected at baseline (Day 0) using a self-
developed questionnaire.
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2.5. Data Analysis

Data were collected at baseline (Day-0) and monitored daily until Day-10. Descriptive analyses
were performed using frequencies (n) and percentages (%), and the trend of neck pain complaints
was illustrated through a bar graph. To assess the effect of notebook riser use on the prevention of
neck pain, binary logistic regression analysis was conducted using SPSS software to estimate the
crude relative risk (cRR) and adjusted relative risk (aRR), along with their corresponding 95%
confidence intervals (Cls) and significance levels.

3. Results

All of 60 participants completed the trial. There were no statistically significant differences
between groups in gender, job position, tenure period, physical activity, smoking, smartphone use
duration, and duration of laptop use within and outside working hours (Table 1). More workers aged
>30 years in control group than in intervention group.

Table 1. Participant characteristics.

Variable Control, N=30 Intervention, N=30 P-value
n % n %

Age

21-30 years 4 18.2 18 81.8 <0.001

>30 years 26 68.4 12 31.6

Gender

Male 20 51.3 19 48.7 1,000

Female 10 47.6 11 52.4

Job position

Administration 9 45 11 55 0.784

Manager/Spv/ etc 21 52.5 19 47.5

Tenure Period

1 year 10 43.5 13 56.5

>1 years 20 54.1 17 45.9 0595

Physical Activity

>90 second/week 2 25 6 75 0.254

0-90 second/week 28 53.8 24 46.2 )

Smoking

No 20 54.1 17 45.9

Yes 10 43.5 13 56.5 0595

Duration of Laptop Use Outside

Working Hours

0-1 hours/day 25 54.3 21 35.7 0.360

>1 hours/day 5 35.7 9 64.3 ’

Duration of Laptop Use During

Working Hours

2-4 hours/day 5 35.7 9 64.3 0.360

5-7 hours/day 25 54.3 21 45.7 '

Smartphone Use

2-4 hours/day 16 44.4 20 55.6 0.429

In measurements of neck pain complaints during 10 days of observation, there was a clear
difference between the control group and the intervention group. At baseline (HO0), all participants at
both groups reporting no pain. However, from Day-2 to Day-4, more participants in the control group
reported pain complaints than those in the intervention group. At Day-5 and Day-6, the pain
complaints reduced, due to weekend and reduced workload. Since Day-7, the reported pain
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increased in both groups, but the proportion of participants reported pain was higher in control
group than intervention group. (Figure 1)
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Figure 1. Proportion of workers complaining neck pain from Day-0 to Day-10.

Until Day-10, workers using notebook risers has statistically significantly lower pain than those
without notebook riser, indicating the lower risk of neck pain (cRR = 0.06, 95% CI: 0.02-0.24, P<0.001).
The significant lower risk of neck pain was also found in workers” age below 30 years (cRR = 0.13,
95% CI: 0.04-0.34, P<0.001) and lower ergonomic risk (cRR = 0.09, 95% CI: 0.03-0.28, P<0.001).

After adjustment to potential confounders, notebook riser use significantly prevent neck pain
than without notebook risers (aRR=0.19, 95% CI 0.04-0.8, p=0.03). Ergonomic risk was also a
significant factor where respondents with lower ergonomic risk were less likely to experience neck
pain (aRR=0.157, 95% CI 0.03-0.83, p=0.03). Other variables, i.e., gender, physical activity, worker
characteristics, tenure, and smoking habits showed no significant association with neck pain).

Table 2. Effect of using a notebook riser on preventing neck pain.

Increasing Not increasing RR 95

Variabel . . %CI P aRR95%CI P
pain pain

Notebook riser

Yes 2 (3%) 23 (38%) 0,06 0,02- 0,19 0,04-

0,24 <0,001 Ref 0.89 0,03
No 33(55%) 2 (3%) Ref ’

Age
21-30 years 3 (5%) 19 (32%) 0,13 0,04- 1,37 0,62-

0,34 <0,001 Ref 301 0,43
>30 years 32 (53%) 6 (10%) Ref !
Gender
Female 10 (17%) 11 (18%) 0,65 0,33- 1,17 0,75-

1,29 0,217 Ref 182 0,50
Male 25 (42%) 14 (23%)  Ref ’
Physical Activity

o o 0,98-
>90 second/week 33 (55%) 19 (32%) 1,24 157 0,040 ;i:f% (;,696;- 0,65
0-90 second/week 2 (3%) 6 (10%) Ref !

Worker Characteristics
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Administration 11 (18%) 9 (15%) 0,87 043- 1,07 0,56-

1,79 0,711 Ref 206 0,83
Manager/Spv/ etc 24 (40%) 16 (27%)  Ref ’
Working Period
1 year 10 (17%) 13 (22%) 0,55 0,29- 0,76 0,50-

1,05 0,066 Ref 114 0,18
>1 years 25 (42%) 12 (20%) Ref !
Duration of Laptop Use During
Working Hours

o o 0,15-
2-4 hours/day 5 (8.3%) 9 (15%) 0,40 104 0,050 (I)ii) (;,513- 021
5-7 hours/day 30 (50%) 16 (27%)  Ref ’
Smoking Status
No. 21 (35%) 16 (27%) 0,94 0,63- 0,89 0,59-

1,40 0,753 Ref 136 0,60
Yes 14 (23%) 9 (15%)  Ref ’
Ergonomic risk
Low 3 (5%) 23 (38%) 0,09 0,03- 0,16 0,03-

0,28 <0,001 Ref 083 0,03
High 32 (53%) 2 (3%) Ref ’
Duration of Laptop Use Outside
Working Hours
0-1 hours/day 23 (38%) 23 (38%) 0,71 0,55-

0,93 0,54 0,23-

1,05- 0,018 Ref 1,24 015
>1 hours/day 12 (20%) 12 (3%) Ref _/ §

17,49
Smartphone Use
2-4 hours/day 20 (33%) 16 (27%) 0,89 0,59-

1,35 1,02 0,50-

0,62- 0,5 Ref 2,14 094
>4 hours/day 15 (25%) 9 (15%) Ref 2’, 08

4. Discussion

The use of notebook risers among office-based workers in this study was significantly associated
with a lower incidence of neck pain after 10 days compared to those without notebook riser. It
indicates that the use of notebook risers significantly could prevent neck pain complaints among
office workers with long sitting duration and position. This finding also strengthens the evidence that
simple ergonomic interventions like the use of notebook risers would be effective in reducing static
stress on the neck muscles, which is one of the main causes of neck pain in office workers.

This study findings highlights that use of notebook risers, mouse, and external keyboards could
prevent neck pain, potentially through change of workers” posture during works, as Asandi’s study
(2012) found [8]. Notebook risers are means of ergonomic supports that help workers maintain their
neutral head position, improve work positions, and reduce the burden on the neck muscles.
Increasing the height of the screen by 15-20 degrees can reduce the tension of the neck and shoulder
muscles and decrease musculoskeletal complaints in the neck. Laptop screen tilt at an angle of 130°
significantly reduces neck and shoulder discomfort compared to lower tilt angles, such as 100° or
115°, as this angle minimizes forward leaning head postures [7]. Height adjustment of the laptop
screen using a notebook riser and an external keyboard can reduce the cervical flexion angle by 4.53
degrees and cervical erector spinae muscle activity by 10.31%, and multifidius by 15.57%, which
contributes to a decrease in neck and upper back discomfort [9-11].
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Consistent use of the notebook riser could prevent the pain that can last up to 36 weeks. A study
reported that the effective use time of the notebook riser was around 4-6 hours per day to get the
significant improvements in comfort and pain reduction [12]. Optimal adjustment of the tilt angle
and height of the notebook riser combined with an external keyboard and regular use for at least 12
weeks can effectively reduce or prevent neck pain in workers [12-15].

Although younger workers showed lower risk of neck pain in bivariate analysis, in this study,
age was not a significant factor in preventing neck pain. Several studies also shows inconclusive
findings if older age is related to increasing risk of neckl pain [16,18,19]. The similar inconclusive
findings also in relationship between neck pain and gender. [19-23]. Although older age biologically
contributes to the decline in musculoskeletal function and women are assumed to generally have
lower muscle strength than men,, it seems that ergonomic factor and nature of work is more likely
the factor contribute to neckj pain.

This study found that physical activity was not related to neck pain. This may be affected by
other variables of physical exercise, such as frequency and intensity of the activity [24,25], as well as
type of physical activity, that were not captured in this study. Instead, static position during work
may have significant role in developing neck pain [26]. Prolonged sitting, typing activities, and
looking at monitor screens are potential to develop neck pain [27-29].

The effect of notebook risers use may be biased with laptop use time within and beyond Working
hours. We found that less laptop use in working place was not significant to prevent neck pain [30,31]
although prolonged use of electronic devices is assumed to cause musculoskeletal complaints,
including pain in the neck or neck [32]. It seems that the length of time laptops used beyond of
working hours, poor posture and strenuous physical activity are more likely to induce neckpain
[33,34]. The neck pain is more likely occur among those using smartphone use with duration of >10
hours/day [35], buit it still depends on the posture position when using the smartphone [36,39].

This study has several limitations. First, only ten days and could not observe the effect in a longer
period of observation. Second, only in one office, other office with different nature of work may have
different results, cannot be generalized.

5. Conclusions

This study demonstrates that the use of notebook risers, complemented by external keyboards,
effectively prevent neck pain among office workers, particularly those with high ergonomic risks.
Although individual and occupational factors such as age, gender, and duration of laptop use were
not significantly associated with neck pain, ergonomic workstation adjustments contributed to
improved posture and comfort. These findings support the inclusion of ergonomic interventions—
such as notebook risers—in occupational health and safety policies and highlight the need for further
research on their long-term impact and scalability across diverse work settings.
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