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ABSTRACT

Background: Low back pain (LBP) is general-
ly suffered by adults due to the position of the
activity while working continuously. LBP can
have an impact on an individual's quality of life
because it can cause pain and impaired body/
movement functions. This study aims to syste-
matically and quantitatively synthesized the
relationships of sitting posture position, work-
ing duration, and low back pain in workers.

Subjects and Method: A systematic review
and meta-analysis was conducted by collecting
articles from a number of databases such as
PubMed, Science Direct, and Google Scholar.
The keywords used in the article search were
“Low Back Pain” AND “Low Back Pain” AND
“Office Employees” “work attitude”, “work atti-
tude” AND “years of service OR “Low Back
Pain” Low Back Pain OR work attitude” “years
of service” OR “work attitude” “Work attitude
AND Low Back Pain OR Low Back Pain AND
“year of service “Low Back Pain” AND “adjust-
ed odds ratio” “Years of service” AND “adjusted
odds ratio "Pathophysiology Low Back Pain".
Articles were collected and selected using the
PICO model, including: (1) Population = office
workers, (2) Intervention = sitting position and
length of service, (3) Comparison= without
intervention, and (4) Outcome= low back pain.
Inclusion criteria in this study is full-text, the
article uses an observational study design, the
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article is published from 2004 to 2021, the
research population is workers, reports the
Adjusted Odd Ratio (AOR). The articles that
have been collected are selected using the
PRISMA diagram. The qualitative synthesis of
research data was tested using the Review
Manager application (RevMan 5.3).

Results: Meta-analysis of 9 cross-sectional
studies showed that workers who worked 5
years had a risk of experiencing low back pain
1.43 times compared to <5 years (aOR= 1.87;
95% CI= 1.43 to 0.95; p= 0.08). Meta-analysis
of 7 cross-sectional studies showed that
workers who sat for 8 hours had a risk of expe-
riencing low back pain 1.31 times compared to
<8 hours (aOR= 1.31; 95% CI = 0.64 to 2.54, p=
0.43).

Conclusion: Length of work 5 years and
sitting position 8 hours increase the risk of
experiencing low back pain in office employees.
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working period, office worker
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BACKGROUND

Risk factors that can cause low back pain in
a worker, namely gender, age, mass index,
years of service and length of work on a
worker, attitude, and standing position

e-ISSN: 2549-0273

(Chaman, 2015).

Complaints of low back pain can also
occur due to work activities. Research
conducted in Turkey (2014) reported that
48.3% of workers experienced mild pain,
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24.8% experienced moderate pain, and
10.3% experienced severe pain. As many as
62.1% of these workers experience low back
pain after working with the same body
position continuously (Farnam, 2016).

Meta-analysis is an epidemiological
design that aims to systematically examine
and combine quantitative estimation
results from a number of previous studies
that answer the same research problem and
can be combined. Many primary studies
have investigated the effect of work attitude
and tenure on low back pain. Further
analysis is needed to reach convincing
conclusions. Based on this background,
researchers are interested in conducting a
systematic review and meta-analysis on
"the influence of work attitudes and tenure
on Low Back Pain”.

SUBJECTS AND METHOD

1. Study Design

This study is a systematic review and meta-
analysis. The articles used in this study
were obtained from several electronic data-
bases of research journals, including: Pub-
Med, Science Direct, and Google Scholar.
The keywords used in the article search
were: “Low Back Pain” AND “Low Back
Pain” AND “Office Employees” “work atti-
tude”, “work attitude” AND “years of ser-
vice OR “Low Back Pain” Low Back Pain
OR work attitude” “years of service” OR “
work attitude” “Work attitude AND Low
Back Pain OR Low Back Pain AND “year of
service “Low Back Pain” AND “adjusted
odds ratio” “Years of service” AND “adjust-
ed odds ratio ” Pathophysiology Low Back
Pain”.

2. Inclusion Criteria

The inclusion criteria in this study were
full-text, articles using an observational
study design, articles published from 2007
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to 2021, the study population was office
workers, reporting Adjusted Odd Ratio
(AOR).

3. Operational Definition of Variables
The search for articles was carried out by
considering the eligibility criteria defined
using the PICO model, including: (1) Popu-
lation= workers, (2) Intervention= sitting
position and work duration, (3) Compa-
rison= without intervention, and (4) Out-
come= low back pain.

Low back pain is pain that is felt in the
lower back area between the angle of the
lower ribs to the sacrum.

Term of service is the period of time an
employee works at a workplace.

Sitting position is the position spent by
office employees when doing work.

4. Data Analysis

Data processing is carried out using the
Review Manager (RevMan 5.3) by calcula-
ting the Adjusted odds ratio (aOR) on eligi-
ble research articles and forming the final
results of the meta-analysis.

RESULTS

The process of searching and selecting
articles in this meta-analysis can be seen in
Figure 1. 9 articles were obtained for
quantitative synthesis of the relationship
between tenure and low back pain, which
came from studies in Australia, Asia,
Europe, and America. An overview of the
research area can be seen in Figure 2.

1. The relationship between work

duration and low back pain

There are 7 cross-sectional research articles
that meet the inclusion criteria for a meta-
analysis of the relationship between work
duration and low back pain in office
employees. Table 1 shows the identification
of critical appraisal of the selected articles
for quantitative synthesis.
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Articles identified through
database search »| Deleting duplicate data (n= 320)
(n=1,727)
A 4 : :
Full articles that are Articles issued (1=1082)
considered through the > If not relevant= 649
conditions (n= 1,407) NOt. Cross sgct10nal_= 145
Article not in English= 17
Article not full text= 271
A 4
Full articles that are Complete articles that are judged to
considered eligible (n= 325) be ineligible (and=295)
» Qualified (n= 167)
Different population= 63
il Does not include aOR= 55
Selected articles in

qualitative synthesis (n= 30)

Y
Articles included in the
qualitative synthesis (meta
analysis) (n= 16)

Figure 1. PRISMA diagram of the process of collecting
and selecting research articles

1 studies in
Africa

Figure 2. Overview of the research area
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a. Forest plot

Odds Ratio Odds Ratio

Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% ClI IV, Random, 95% CI
Adhikari 2021 0.5068 0.2535 11.5% 1.66 [1.01, 2.73] "
Alnami 2019 0.1655 0.2521 11.5% 1.18[0.72, 1.93] ™
Kawaguchi 2015 1.4207 0.6404 5.9% 4.14[1.18, 14.52] - -
Matsudaira 2014 -0.7985 0.3424 10.1% 0.45[0.23, 0.88] -
Spyropoulos 2007 0.4625 0.2062 12.2% 1.59[1.06, 2.38] -
Sudho12 2017 -0.2231 0.1058 13.5% 0.80 [0.65, 0.98] ™
Tanzil 2015 1.0613 0.3081 10.6% 2.89 [1.58, 5.29] -
Tesfaye 2019 14656 02701 11.2% 4.33[2.55,7.35] -
Xiao xu 2017 -0.2231 0.1059 13.5% 0.80 [0.65, 0.98] ™
Total (95% CI) 100.0% 1.43 [0.95, 2.13) -

ity 2 = - Chiz = = .12 = 890 I + } i
Heterogeneity: Tau® = 0.30; Chi* = 69.67, df = 8 (P < 0.00001); I* = 89% 0.01 01 ] 10 100

Test for overall effect: Z=1.73 (P = 0.08)

Not Intervension Year of Experience

Figure 2. Forest plot of the relationship between work
duration and low back pain

The forest plot in Figure 2 shows that there
is an effect of length of service on the risk of
office employees to experience low back
pain, and the effect is statistically signify-
b. Funnel Plot

__SE(log[OR])
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08T

cant. Office employees who worked 5 years
had a risk of experiencing low back pain
1.43 times compared to <5 years (aOR =
1.43; 95% CI = 0.95 t0 2.13; p = 0.001).
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1
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Figure 3. Funnel plot of the relationship between work
duration and low back pain

The funnel plot in Figure 3 shows an
asymmetric distribution of the estimated
primary study results, weight to the left of
the vertical line, which indicates that there
is publication bias that overestimates the
true effect (underestimate).
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2. The relationship between sitting
position and low back pain

There are 7 primary articles with cross-

sectional research as a reference source for

meta-analysis of the relationship between

sitting position at work and low back pain
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in office employees. The identification of

a. Forest Plot

each article can be seen in Table 2.

Odds Ratio Odds Ratio

Study or Subgroup  log[Odds Ratio] ~ SE Weight IV, Random, 95% Cl IV, Random, 95% CI
Diallo 2019 -1.6094 0.3537 13.5% 0.20 [0.10, 0.40] —
Hanna 2019 0.5539 0.1938 15.1% 1.74[1.19, 2.54] -
Inoue 2015 2.0605 0.1696 15.2%  7.85[5.63, 10.95] -
Lena 2021 -0.4005 0.1196 15.5% 0.67 [0.53, 0.85] -
Min 2018 0.2852 0.0969 15.6% 1.33[1.10, 1.61] *
Spyropoules 2007 14907 07073  94%  4.44[1.11,17.76] -
Xiao 2017 -0.2231 0.1059 15.6% 0.80 [0.65, 0.98] ol
Total (95% CI) 100.0% 1.31[0.67, 2.54] ?

itv: Tau2 = - Chiz= = - 2= 79 f ; ‘ t {
Heterogeneity: Tau®= 0.73; Chi* = 194.91, df = 6 (P < 0.00001); I*=97% 001 o 1 0 100

Test for overall effect: Z = 0.79 (P = 0.43)

Not Intervension  Posture Sitting

Figure 4. Forest plot of the relationship between sitting
position and low back pain

The forest plot in Figure 4 shows that there
is an effect of working attitude in a long sit-
ting position on the risk of office employees
to experience low back pain, and the effect

is not statistically significant. Office
b. Funnel Plot
0__SE(Iog[OR])
o0
0.2T
@]

0.4~

06T

0.8T

employees who sat for >8 hours had a risk
of experiencing low back pain 1.31 times
compared to <8 hours (aOR= 1.31; 95% CI=

0.67to 2.54, p= 0.43).

oR
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Figure 5. Funnel Plot of the relationship between sitting position
attitude and low back pain

The funnel plot in Figure 5 shows a symme-
trical distribution of the estimated results
of the primary study, the right plot is four
and the left plot is four, while there is one

www.jepublichealth.com

plot that touches the vertical line. The
distribution of these plots indicates that
there is no publication bias.
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Table 1. Critical appraisal of articles on the relationship between tenure and low back pain

No Questions of Checklist Adhikari et Alnami Kawaguc Matsu- Spyo- Sudholz Tanzil Tesfaye Xioxu
al (2021) et al hi daira poulos et al etal etal etal
et al et al et al etal (2017) (2015) (2019) (2017)
(2019) (2017) (2014) (2007)
1 Does this research address clearly focused 1 1 1 1 1 1 1 1 1
issues
2 Is the cross-sectional research method 1 1 1 1 1 1 1 1 1

appropriate to answer the research question?

3 Are there enough subjects to establish that 1 1 1 1 1 1 1 1 1
the findings did not occur by chance?

4 Was the cross-sectional selection based on 1 1 1 1 1 1 1 1 1
objective and validated criteria?

5 Is the cross-sectional representative of the 1 1 1 1 1 1 1 1 1
defined population?

6 Was the follow-up done in sufficient time? 1 1 1 1 1 1 1 1 1

7 Are objective and unbiased outcome criteria 1 1 1 1 1 1 1 1 1
used?

8 What is a low back pain intervention 0 0] 0 0 0 0 0 0 0
measurement method?

9 Are effect sizes practically relevant? 1 1 1 1 1 1 1 1 1

10  Isthere a belief intervention provided? 1 1 1 1 1 1 1 1 1

11 Have confounding factors been taken into 1 1 1 1 1 1 1 1 1
account?

12 Do the results apply to your research? 1 1 1 1 1 1 1 1 1
Total 11 11 11 11 11 11 11 11 11

Answer: 1 Yes 0= No

www.jepublichealth.com 216
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Table 2. Critical appraisal of articles on the relationship between sitting position and low back pain

No Questions of Checklist Diallo et Hannaetal Inoueet Lenaetal Minetal Spyro- Xioetal
al (2019) (2019) al (2015) (2021) (2018) poulesetal (2017)
(2007)

1 Does the research address a clearly focused 1 1 1 1 1 1 1
problem?

2 Is the research method cross-sectional? 1 1 1 1 1 1 1

3 Are there enough subjects to establish that the 1 1 1 1 1 1 1
findings did not occur by chance?

4 Did you choose cross-sectional based on 1 1 1 1 1 1 1
objective and validated criteria?

5 Is the cross-sectional representative of the 1 1 1 1 1 1 1
defined population?

6 Was the follow-up done in sufficient time? 1 1 1 1 1 1 1

7 Are objective and unbiased outcome criteria 1 1 1 1 1 1 1
used?

8 What is the confidence intervention 0 0] 0 0 0 0 0
measurement method provided?

9 Are effect sizes practically relevant? 1 1 1 1 1 1

10 Is there a belief intervention provided? 1 1 1 1 1 1

11 Have confounding factors been taken into 1 1 1 1 1 1
account?

12 Do the results apply to your research? 1 1 1 1 1 1 1
Total 11 11 11 11 11 11 11

Answer: 1 Yes, 0=No
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DISCUSSION

1. The relationship between work
duration and low back pain

The results of the meta-analysis showed

that there was a significant effect between

work duration and the risk of low back pain

in office workers.

This is in line with Tanzil et al. (2019)
which states that low back results of 5 years
of service having an increase of 2.89 times
more risk of experiencing low back pain
than those who work <5 years. Other
studies have shown that working in front of
a computer while sitting causes low back
pain.

The longer the working period of a
worker, the higher the risk of occupational
diseases. Repetitive work activities over a
long period of time can burden the same
muscles and soft tissues over a long period
of time (Susanti, 2015). In this meta-
analysis, the risk factor for tenure is the
period of time for office employees who
work in a workplace, which is calculated
from starting work by dividing into 2
groups, tenure <5 years and 5 years.

Yang et al. (2017) showed that length
of work 40 years increased the risk of low
back pain in workers (OR= 1.19; 95% Cl=
0.99 t0 1.43).

3. The relationship between sitting

position and low back pain
The results of the meta-analysis show that

there is an effect of working attitude in a
sitting position on the risk of employees
experiencing low back pain.

Bontrup et al. (2019) stated that there
is a relationship between sitting attitude
and low back pain. Liira et al. (1996) found
that body position affects the magnitude of
the load on the lumbar spine, and the mag-
nitude of the load increases significantly
when sitting compared to standing upright
and lying down with good support.

www.jepublichealth.com

It has been postulated that persistent-
ly awkward sitting postures (lordosis/too
arched, or kyphosis/too stooped) can result
in higher intradiscal pressures and may
compromise spinal postural health (Pynt et
al., 2002; Lis et al., 2007; Cho et al., 2015).

Dynamic sitting behavior is consider-
ed to have beneficial biological and physio-
logical effects, because postural variations
can reduce spinal load and spinal shrink-
age, prevent muscle fatigue through alter-
nating motor unit activation, and inhibit
damage to the posterior aspect of the
annulus pulposus through low-strength
dynamic movements (van Deursen et al.,
2000; van Dieén et al., 2001; Callaghan and
McGill, 2001; Davis and Kotowski, 2014).

Currently, various studies have been
developed on the creation of technology to
improve more dynamic sitting behavior
among office employees (Goossens et al.,
2012; Davis and Kotowski, 2014).
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