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ABSTRACT
Background

Occupational diseases that are often found in the porter (transport worker) are related with the
changes in the structure of the spine. Work load, length and duration of work are factors that affect
the spine curve. This study aims to see whether there is a relationship between those factors with
the incidence of kyphosis among the workers.

Methods

The study used an observational study with a cross-sectional design thatincluded 51 male workers
aged 15-65 years in Sumbawa Regency. Sample selection is done in consecutive random sampling.
Workers who had conditions such as a history of spinal surgery, spinal fractures, spinal tumors,
spinal infections and osteoporosis were notincluded in the study. The curve of thoracic kyphosisis
measured by flexible ruler. The calculation of the degree uses a standard and predetermined
kyphosis index formula. Data on carrying loads, duration of work per day and length of work is
obtained from the results of questions and answers with workers. The Fisher test was usedas a
statiscal analysis with a p value <0.05.

Results

In this study, 60.8% of the porter had worked for more than 10 years and most had a carrying load of
> 40 kg with the duration of work more than 8 hours per day. Measurements of the curvature of the
vertebrae found that 35 people (68.6%) had normal curves followed by 16 people (31.3%) had
kyphosis. Statistical test results with Fisher test found a significant relationship between carry load
(p=0.003), duration of work (p=0.047) and working period (p=0.037) with kyphosis.

Conclusions

Thereis a significant relationship between the load of transport and the incidence of kyphosisin
transport workers. The length of work per day and working period also have a significant influence
on the efficacy of kyphosis.
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ABSTRAK
Latar Belakang

Penyakit akibat kerja yang sering ditemukan padaburuh angkut adalah penyakit yang lebih
disebabkanoleh perubahanpadastrukturtulang belakang. Beban angkut, durasi danlamakerja
merupakan faktor-faktor yang berpengaruh pada perubahan kelengkungan tulang belakang.
Penelitian ini bertujuan untuk melihat ada tidaknya hubungan antara faktor-faktor tersebut dengan
kejadian kifosis pada para buruh angkut.

Metode

Penelitian menggunakan studi observasional dengan desain cross-sectional yang mengikutsertakan
51 buruh panggul laki-laki berusia 15-65 tahun di Kabupatan Sumbawa. Pemilihan sampel dilakukan
secara consecutive random sampling. Pekerjayang memiliki kondisi seperti riwayat operasitulang
belakang, fraktur tulang belakang, tumor spinal, infeksi tulang belakang dan osteoporosis tidak
diikutsertakan dalam penelitianini.Kurvakifosis torakal diukur dengan flexible ruler. Perhitungan
derajat kelengkungan menggunakan rumus indeks kifosis yang baku dan telah ditetapkan. Data
tentang beban angkut, durasikerja per hari serta lama bekerja didapatkan dari hasil tanyajawab
dengan para pekerja. Analisis statistik menggunakan uji Fisher dengan nilai kemaknaan p<0.05.

Hasil

Pada penelitian ini didapatkan 60.8% buruh angkut telah bekerja lebih dari 10 tahun dan sebagian
besar memanggul beban angkut > 40 kg per harinya dengan jamkerja lebih dari 8 jam per hari.
Pengukuranlengkung vertebra mendapatkan 35 orang (68,6%) memiliki kurvanormal, 16 orang
(31.3%) memiliki kifosis. Hasil uji statistik dengan uji Fisher didapatkan hubungan yang bermakna
antara beban angkut (p=0.003), durasi kerja (p=0.047) serta lamakerja (p=0.037) terhadap kifosis.

Kesimpulan

Terdapat hubungan yang signifikan antara beban angkut dengan kejadian kifosis padaburuh
angkut. Durasikerja per hari serta lama kerja juga memiliki hubungan yang signifikan terhadap
kifosis.

Kata Kunci: Beban angkut; durasi kerja; lama kerija; kifosis; Flexicurve method

INTRODUCTION

The International Labor Organization (ILO) has established the protection of workers from
various occupational risks as a major concern. This is done to increase the productivity of small to
medium-sized companies by increasing respect for workers' rights so that goals in occupational
safety and health can be achieved. Industrial development in Indonesia is currently taking place
rapidly, both in the formal business sector industry as well as the informal business sector.? The
Central Bureau of Statistics (BPS) on Indonesia's Employment Situation in 2018 says that as many
as 73.98 million people (58.22 per cent) work in the informal sector with worker welfare standards
usually still lacking due to low wages with workload and excessive working time.3 It is often found
that employers do not pay attention to occupational safety and health (K3) principles, causing
workers to be more at risk of experiencing work-related health problems.# The 2017 Indonesian
Employment Report by the ILO reported that one-third of the total number of workers (3 5.5%) are
transport workers, with the majority being male.> In carrying out their work, hauliers rely heavily
on their physical abilities to transport and unload goods and often put them in a bent position.
Carrying heavy loads causes workers to experience fatigue easily and also musculoskeletal
complaints such as muscle disorders and changes in spinal curvature in the form of kyphosis.®
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Kyphosis is a condition in which there is a change in the curvature of the vertebrae forward in
a manner with an angle of convex curvature of the thoracic spine exceeding 40°.7 This condition
can be caused by loads that do not follow the recommended maximum weight on the torso each
time the vertebrae are transported in a standing or walking position.® The prevalence and incidence
of kyphosis are more common in men of childbearing age and are more susceptible to women after
the age of 40 years.9 Research on the normal range of thoracic kyphosis in is 20-40° and is
considered hyperkyphosis if it exceeds 45°. With increasing age, the curvature of the angle of
kyphosis begins to rise above 40° causing age-related hyperkyphosis.” The prevalence of
hyperkyphosis in the age group over 60 years ranges from 20% to 40%." Research by Malepe Maple
and friends in South Africa in student groups found cases of kyphosis by 34%."™ This shows the
factors that influence because of age, but other factors can also affect changes in the vertebral
arch. Research conducted by Noviani at Pasar Johar Semarang on female porters in 2015 concluded
that there was a relationship between work duration, length of work, workload, bending position,
frequency of transport, and bone density on postural kyphosis.™ This is also in line with the results
of research from Henok and friends in Ethiopia which also concluded the same relationship.'#
Research by Bora and friends, who conducted research on workers in Ambon in 2011, concluded
that changes in spinal structure depend on the weight of the load being transported, and it is said
that the load below 25 kg is said to have no significant effect on the curvature of the spine.™
Research conducted by Babatunde Adegoku in Nigeria concluded that there was no significant
relationship between carrying heavy loads on the head and spinal deformities in porters.™

The explanation above attracted researchers' attention to examining the factors influencing
the incidence of kyphosis in transport workers. The standard examination generally used to assess
the angle of curvature of the vertebrae is an X-Ray examination. However, this radiological
examination has limitations such as high costs, longer time and consideration of radiation
exposure.” Apart from radiological examinations, other methods can be used to measure the angle
of kyphosis, namely the Flexicurve method. This method uses a measuring tool in the form of a
flexible rule or flexible ruler 40-60 cm long, which can follow the contours of the spine. This
measurement method is simple, fast, and inexpensive, with reasonably high validity (1CC=0.97)."®
The factors to be assessed in this study are the transport workers' load, duration and working time.
These three factors will be associated with the incidence of kyphosis in porters.

METHODS

This research was conducted at the Bulog warehouse in Sumbawa Besar district, NTB and was
carried out from April 2021 to June 2021. This research was an observational analytic study with a
cross-sectional study design. The sampling technique used in this study was consecutive sampling
with inclusion criteria, namely working as hip labourers at the Bulog warehouse in Sumbawa Besar
district, male, with an age range of 15-65 years. In addition, workers with a history of diseases such
as a history of spinal surgery, spinal fractures and trauma, spinal tumors, and infections of the spine
were not included in this study because they were considered to be able to cause changes in the
vertebral arch.

The data examined in this study were primary data obtained directly by filling out
questionnaires, recording workload and duration, and measuring the vertebral curve directly by the
researcher. The data collected through the questionnaire is sociodemographic. The inspectors also
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recorded the hours worked per day and the loads carried by the workers per day. The data was
taken for seven days and then averaged to calculate the average working hours and daily load. The
thoracic kyphosis curve was measured using a 60 cm long flexible ruler. The measurement method
employs the subject standing upright by releasing footwear, adjusting one end of the flexible ruler
on the cervical spinous process 7, then slowly attaching the ruler according to the contours of the

respondent's back up to lumbar 5. Place the ruler on paper and then draw the curve formed.
(Image 1). The measurement results were then matched with the kyphosis index normal
assessment table (Figure 2). The data obtained will be statistically performed using Fisher's test

with asignificance value of p <0.005.
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Figure 1. Kyphosis angle measurement with flexicurve™

Index of Kvphosis* = (T'W/TL)x100
Age  Female Male
20-24 7.0+ 2.0 85+ 2.0
25-29 85+25 80+ 2.5
30-34 7.0+ 1.0 80+ 2.5
35-39 7.5+2.0 82+1.5
40-44 7.0+ 1.5 8.5+2.5
45-49 7.0+ 2.0 8.5+ 2.5
50-54 9.0+ 3.0 7.5+2.0
55-59 95+ 2.5 8.5+3.0
60-64 11.0+ 2.0 10.0 + 3.0
65-69 12.0+ 2.5 11.0 + 3.0
70-74 125+ 3.0 11.5+2.5
75-79 13.5+ 4.0 12.0 +4.0
80+ 15.0+ 6.0 12.0 +4.0

Figure 2. Kyphosis Index>°

RESULTS

This research involved 51 workers who worked at the Bulog warehouse in Sumbawa Besar.
Table 1 shows the age range of the workers in this study was from 15 to 60 years, with the most age
being the 36-45 year age group, namely 17 people (33.3%). Of the 51 workers who participated in
this study, it was found that around 31 people (60.8) had worked forz 10 years. Most of these
workers (76.5%) work for > 8 hours, with most (84.3%) carrying loads of > 40 kg per day. Of the 51
hip workers in this warehouse, 35 (68.6%) had normal curves, and 16 people (31.3%) had thoracic
kyphosis.

The following study result shows the significant relationship between workload, length of
work and duration of work with the incidence of kyphosis. Table 2 displays the results of the
statistical analysis test between the variables. A higher incidence of kyphosis in the group of
workers who have worked more than ten years with a working duration of more than 8 hours per
day and carrying loads of more than 40 kg. Of the workers who worked for less than ten years, only
one person (5%) had kyphosis. The Fisher's Test analysis results on the relationship between
carrying a load and the incidence of kyphosis with p = 0.003 concluded that there was a significant
relationship between the weight of the carrying load and the incidence of kyphosis in hip workers.
The same thing can be seen from the duration of working hours where in the group of workers who
work less than 8 hours per day, only one person (8.3%) has kyphosis. Fisher's test showed a
significant relationship with p = 0.047.
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Table 1. Distribution of Frequency Characteristics of respondents, Length of Work, duration of

work and Carrying Load

Variable N %
Age
17 — 25 (late adolescent) 4 7.8
26 - 35 (early adulthood) 9 17.6
36 — 45 (late adulthood) 17 33.3
46 — 55 (early elderly) 14 27.5
56 — 65 (late elderly) 7 13.7
Gender
Male 51 100
Female 0 0
Length of working
<10 years 20 39.2
> 10 years 31 60.8
1 day work duration
< 8 hours 12 23.5
> 8 hours 39 76.5
Carrying load
< 40kg 8 15.7
> 40kg 43 84.3
The curvature of the thoracic vertebrae
Normal 35 68.6
Kyphosis 16 31.3

Table 2. Relationship between carrying load, duration of work and years of service with kyphosis

Variable

The curvature of the thoracic vertebrae

Normal

Kyphosis p
n=35 n=16
Length of work
<10 years 19 (95.0) 1 (5.0) 0.003t
210 years 16 (51.6) 15 (48.4)
1day work duration
Note:
< 8 hours 11(91.7) 1 (8.3) 0.047t
> 8 hours 24 (61.5) 15 (38.5)
Carrying load
< 40kg 8 (100) o (o) 0.037
2 40kg 27(62.8) 16 (37.2)
f Fisher test

No kyphosis was found in the group of workers who received a load of less than 40 kg.
Different results were found in the group of workers who carried loads of more than 40 kg; it was
found that 16 out of 27 workers had kyphosis. Results of analysis with Fisher's test showed a
significant relationship with a value of p <0.005.
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DISCUSSION

This research was conducted at the Bulog Warehouse, Sumbawa Regency, NTB, where the
pelvic laborers who work in this warehouse are responsible for carrying rice to be stored or
removed from the warehouse. The youngest hip laborer who works in this warehouse is 19 years
old, and the oldest is 68 years old. This study only involved workers with an age range of the
research sample from 15 to 65 years. This warehouse's largest age group of hip workers is between
36 and 45. It is included in the late adult age group based on the age distribution category by the
Indonesian Ministry of Health (2009).2' The second largest group is the 46 to 55-year age group,
and only seven were found out of the total Fifty-one workers aged 56 years and over. The age factor
contributes to changes in the vertebral arch, especially the kyphotic arch. As a person ages, the
curvature of the kyphosis angle can also increase with more incidence in men of reproductive
age.?" Apart from the age factor, other factors such as length of work and heavy loads on the back
with a duration of work that are not in accordance with the recommendations are also factors that
contribute to the incidence of kyphosis.” "

This study found that most workers had been in the profession as hip laborers for at least ten
years. This condition can provide advantages and disadvantages for these workers. According to
Tarwaka, the longer a person's working period, the ability and skills to do work will increase, based
on experience carrying out work continuously.? Thus, it is hoped that groups of workers who have
worked for more than ten years have better work skills and reduce work risk. Another factor that
must also be considered is the duration of work is directly proportional to the increased risk of
interference with the body. This was concluded from the results of research conducted by Dhania
and friends, where it was concluded that a person's work activities carried out in the long term, if
carried out continuously, will result in disturbances in the body. Physical pressure within a certain
time can result in reduced muscle performance, with symptoms of decreased movement.?3

This study found that in the group of workers who had worked for less than ten years, only
one person (5%) had kyphosis. A very different condition was found in the group of workers who
worked for more than ten years, where the percentage of workers with kyphosis increased to
48.4%. It was found that 15 out of 31 workers had kyphosis. The results of Fisher's test concluded
that there was a significant relationship between the length of work and the incidence of kyphosis
in hip workers at the Bulog Warehouse, Sumbawa (p=0.003). These results align with a study by
Henok et al., who examined the incidence of kyphosis in a group of female pelvic laborers who
worked for an average of > 10 years. This study found a significant relationship between the length
of work and kyphosis.™ Lifting heavy loads for long periods can be one of the factors that cause
disturbances in the body, and physical stress over a certain period can result in reduced muscle
strength, as well as compression on the vertebrae. Can accelerate degeneration and flattening of
the anterior intervertebral disc. 9,23 Research by Adegoke et al. showed different results where it
was concluded that there was no difference in bone deformity and body posture with the length
of work. The difference in the results obtained in this study and that of Adegoke et al. could be due
to differences in the research subjects, where the subjects in this study were professional
supermarket hip workers with a working period of 2-15 years with a daily load of up to 100 kg.*
Meanwhile, In this study, the average hip laborer has worked for a more extended period (2-32
years), with a total load of up to 125 kg per day. From the discussion above, the researchers
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considered that the duration of work that has an impact on the vertebral arch is for more than ten
years, continuously receiving loads on the back.

The results of this study also assessed the relationship between the number of hours worked
per day and the incidence of kyphosis. The data shows that most workers (76.5%) work for = 8 hours
per day. On average, hip laborers work from 7 am to 4 pm. They are given a lunch break of 1 hour.
The tasks performed during these working hours are to move and arrange sacks containing rice or
sugar from the truck to the warehouse. The number of working hours can vary and depends on the
number of goods that must be entered into the warehouse. The duration of work will increase in
the months of food procurement, such as April to August. They will work a full day, especially during
procurement or mop, in certain months during the main harvest, namely April to August. This
research was conducted from April to June, which are months with high duration and work
intensity. When compared between groups of workers who work for more than 8 hours per day
and those who work less than 8 hours per day, it can be seen that the incidence of kyphosis
increases three times in the group of workers who work longer working hours. Of the 39 workers
who worked longer hours, 15 (38.5%) had kyphosis. Different things were found in the group of
workers who worked less than 8 hours per day. Of the 12 workers in this group, only one person
(8.3%) had kyphosis. Based on the results of Fisher's test analysis, it was found that the value of p =
0.047, which means that there is a significant relationship between the duration or hours of work
in one day and the incidence of kyphosis in hip workers at the Bulog Warehouse, Sumbawa. This
result is in line with the theory put forward by Ginting (2011) that working for prolonged periods
can lead to fatigue, health problems, illness and work accidents.?® In accordance with the theory
above, according to the book by Prawirakusumah on Occupational Health, it is said the heavier the
workload of a worker, it must be arranged so that the working time is shorter. This is done so that
a worker can work without fatigue or experiencing distraction. Research by Noviani at Pasar Johar
Semarang and research by Henok et al. in Ethiopia showed results that labor duration was
significantly associated with kyphosis in hip labour."4

Another variable assessed in this study is the relationship between weight and kyphosis. The
weight of the load measured is the average weight transported per day. The hip laborers at the
Sumbawa Bulog warehouse usually carry one sack of rice per load. The weight per sack can vary
from 25 kg to 50 kg per sack. The researcher will record each load carried by the worker and then
calculate the average load per day. Recording results show that almost as much as most hip
workers lift weights > 40 kg. This indicates that the importance of the load carried by most workers
is not in accordance with the recommended weight of the lifting load set by the ILO (International
Labor Organization) in 2013, where the maximum recommended lifting limit for each lift is 25 kg."
This study also looks for relationships between payload and kyphosis. A higher kyphosis rate was
found in the group of workers who carried loads equal to 40 kg. The Fisher's test results found a
significant relationship between the weight of a load of more than 40 kg and the incidence of
kyphosis in workers in this warehouse, with a value of p = 0.037. Research by Bora and friends who
tried to find a carrying load that could impact spinal abnormalities concluded that a carrying load
of 25 kg was at risk of experiencing spinal cord injury.”> This is in line with the basic knowledge of
biomechanics which shows that anincrease in the kyphosis curve can be associated with high spinal
bone loads.? Research conducted by Novianti also states that there is a significant relationship
between hip labor with a carrying load of > 20 kg." Research by Adegoke and friends also tried to
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see the relationship between spinal deformity and carrying loads on workers in Nigeria and found
that the incidence of spinal structural changes was higher in groups of workers who lifted more
weight. This study states that a large carrying load in the head area causes degeneration of the
intervertebral discs, which in turn causes changes in the vertebral arch. However, statistical tests
did not show a significant relationship, so it cannot be concluded that the carrying load is related
to changes in the spine. Furthermore, in this study, it was stated that the relationship between the
two variables was meaningless because the average working period of these workers was still
around two years; further studies were needed involving workers with a more extended working
period.™

This study had several limitations in evaluating the exclusion criteria in this study which was
only carried out using the interview method, and no direct medical examinations were carried out
to ascertain whether other spinal conditions could affect vertebral curvature. In addition, this study
used the Flexicure measurement method to measure vertebral curvature. Although this method
has been assessed as having good validity and reliability, the standard measurement of vertebral
curvature is by radiological examination.

CONCLUSION

Based on the data obtained from this study, it was found that most workers had worked for
more than ten years with minimum working hours of 8 hours or more and carrying loads of more
than 40 kg. Spinal curvature measurements showed that one-third of workers (31.3%) had kyphosis.
The statistical analysis test results showed a relationship between the length of work, working
hours per day and hauling load with the incidence of kyphosis in hip workers. Referring to the
results mentioned above, further research with a cohort research design involving a more
significant number of respondents with a more diverse type of work is considered useful for
following the development of kyphosis with carrying a load, duration and length of employment.
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