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ABSTRACT Objective: Work-related musculoskeletal disorders
(WMSDs) are a serious health and economic problem. Occupational
health and safety is important for preventing these disorders. There are
many reports about work-related upper limb musculoskeletal disorders,
but few about the lower limb. Most of lower limb reports were based
on self-reported scales. Our aim was to determine the frequency and
risk factors of lower limb disorders in WMSDs in workers in heavy in-
dustry. Material and Methods: We included 110 male and female
heavy industry workers among 1,268 patients diagnosed with a WMSD
who were admitted to the physical medicine and rehabilitation (PMR)
outpatient clinic between 2018 and 2020, and were diagnosed with a
lower limb WMSD by physical and radiological examinations. We re-
corded demographic data, risk factors, and lower limb WMSD diagno-
ses for all patients. Results: The incidence of lower limb WMSDs
(n=110) among all patients diagnosed with a WMSD in the PMR out-
patient clinic was 8.67%. Of these lower extremity WMSDs, the most
common site was the knee (83.6% of patients), followed by the feet-an-
kles (24.5%), and the hip joint (20.9%). In our study, the frequency of
wearing special shoes/boots was statistically significantly higher in
cases with WMSDs in the feet-ankles (p<0.001). Conclusion: WMSDs
are seen in both the lower and upper extremities. Special shoes and
boots designed for the working environment should include features
that would help to reduce WMSDs of the feet-ankles.

Keywords: Occupational diseases; musculoskeletal disorders;
lower limb; repetitive strain injury;
occupational risk

OZET Amac: Mesleki kas iskelet hastaliklari (MKIH) ciddi bir
saglik ve ekonomi problemidir. Is saghg ve giivenligi, bu
hastaliklarin 6nlenmesi icin ¢ok énemlidir. Ust ekstremite MKIH
hakkinda ¢ok sayida calisma olmasina ragmen alt ekstremitede bu
say1 ¢ok azdir. Az sayidaki bu galismalarin ¢ok biiyiik bir kismi da
anket caligmalarindan ibarettir. Amacimiz, agir sanayi is¢ilerinde
MKIH’de alt ekstremite hastaliklarinin sikligini ve risk faktorlerini
belirlemekti. Gere¢ ve Yontemler: Calismaya, 2018-2020 yillart
arasinda fizik tedavi ve rehabilitasyon (FTR) poliklinigine basvuran,
muayene edilen ve radyolojik tetkikler sonucu MKIH tanisi
alan 1.268 hastadan, alt ekstremite MKIH tanist konulan erkek ve
kadin, 110 agir sanayi iscisi dahil edilmistir. Hastalarin demografik
verileri, c¢aligtiklar1 yerdeki risk faktorleri ve hastaliklari kayit
edilmistir. Bulgular: FTR polikliniginde MKIH tanis1 alan hastalar-
dan, alt ekstremite MKIH tanis1 konulanlarin siklig1 %8,67 (n=110)
idi. Bunlarin goriildiigii bolgeler sirastyla; diz (hastalarin %83,6’s1),
ardindan ayak-ayak bilekleri (%24,5) ve kalga eklemi (%20,9) idi.
Calismamizda, ayak-ayak bilegi MKIH olan olgularda &zel
ayakkabi/bot giyme sikligr istatistiksel olarak anlamli derecede yiik-
sekti (p<0,001). Sonug: MKIH, hem alt hem de iist ekstremitelerde
gorilir. Calisma ortami i¢in tasarlanmis 6zel ayakkabilar ve botlar,
ayak-ayak bileklerindeki MKIH’yi azaltmaya yardimci olacak 6zel-
likler igermelidir.

Anahtar Kelimeler: Meslek hastaliklari; kas iskelet hastaliklari;
alt ekstremite; tekrarlanan zorlama yaralanmast;
mesleki risk

Work-related  musculoskeletal — disorders
(WMSDs) occur when muscle, tendon, skeleton,
cartilage and nerve structures are affected due to
work. The prevalence of WMSDs differs because

there are no common definitions or diagnostic cri-

teria worldwide, due to the wide range of working
conditions.'?

The term WMSD has been used in recent years
for previously called repetitive strain injuries or cu-
mulative trauma disorders. These disorders affect the
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back, upper and lower limbs and neck. If an early di-
agnosis is not made and appropriate treatment is not
started, the treatment process can take longer and be
costly. WMSDs generally result from a combination
of physical factors including repetition, force, and
awkward postures, as well as workplace environ-
mental or organisational factors including excessive
work pace or duration and inadequate breaks, in ad-
dition to a variety of psychosocial workplace charac-
teristics and personal factors such as smoking and
high body mass index (BMI).*”

WMSDs cause a significant economic burden
and loss of labour in Europe and America.?’

Musculoskeletal disorders accounted for 21-
28% of work absenteeism days in 2017/2018 in the
Netherlands, Germany and the UK, and many multi-
centre, national and international studies have been
reported.!” However, most of these studies were re-
lated to low back, neck and upper limb problems and
most were done on office workers, whereas workers
in heavy industries such as air transportation, mining,
food processing, leather tanning and heavy and light
manufacturing (vehicles, furniture, appliances, elec-
trical and electronic products, textiles, apparel and
shoes) have a 3-4 times higher risk of developing
WMSDs.>!1-14

In the literature, most studies have only exam-
ined WMSDs of the lower back, neck and upper ex-
tremities; there are few reports about the prevalence
and risk factors of lower extremity WMSDs. Because
lower extremity WMSDs are not well-recognised,
there are significant problems with defining disor-
ders, the degree of disability and paying compensa-
tion.!>16

Rotator cuff syndrome, lateral epicondylitis, and
carpal tunnel syndrome are well-recognised upper
limb WMSDs, whereas lower extremity WMSDs are
generally limited to osteoarthritis. In addition, most
studies have been performed using self-reported
scales, without examination and diagnosis by a physi-
cian.!720

The combined results of all lower limb WMSD
studies performed in recent years demonstrate a defi-
ciency in the literature regarding the prevalence and
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risk factors in the development of WMSD of the
lower limbs.%!>21"23 Therefore, we conducted a retro-
spective study of the prevalence and possible risk fac-
tors in the occurrence of lower extremity WMSDs.

I MATERIAL AND METHODS

The study was approved by the Ethics Committee of
Kocaeli Derince Training and Research Hospital with
number of 2020-24 and has been prepared in accor-
dance with the Declaration of Helsinki principles. Of
1,268 heavy industry workers who attended the physi-
cal medicine and rehabilitation (PMR) outpatient clinic
between January 2018 and December 2020, and were
diagnosed with WMSDs using physical examination,
X-ray, magnetic resonance imaging, ultrasonography
and electromyoneurography, 110 were diagnosed with
a lower limb WMSD and were included in the study.
These workers worked in the automotive industry,
heavy metal industry, and a rubber tyre factory. Work-
ers whose complaints had been ongoing for at least 6
months were included in the study.

By reviewing the literature and asking about the
movement patterns of workers included in the study by
calling on the phone, a list was created to determine pos-
sible risk factors, consisting of items such as kneeling,
stepping up and down, using pedals, standing or walk-
ing all day, working by pushing with the knees, sitting
constantly, wearing special shoes/boots and lifting
weights. Lower extremity WMSD diagnoses included,
for hip diseases: osteoarthritis, trochanteric bursitis,
hamstring or gluteal muscular strain and joint swelling.
Knee diseases included: ligament sprain, meniscopathy,
osteoarthritis, patellar chondromalacia, effusion, bursi-
tis (pes anserine, prepatellar, suprapatellar), and ten-
dinitis (patellar). Disorders of the feet-ankles included;
ligament sprain, effusion, tendinitis (achilles, peroneal),
calcaneal spur and plantar fasciitis.

After the patients’ files had been reviewed, their
demographic data were recorded; how many years they
had been working at the factory, repetitive movements
that created risk factors at work, and alcohol, cigarette,
and exercise habits.

Patients with chronic diseases such as diabetes
mellitus, polyneuropathy, fibromyalgia, and other
rheumatological diseases, with a complaint period of



Emine DUNDAR AHi et al.

J PMR Sci. 2021;24(3):208-15

<6 months and working in the factory for <2 years,
were not included in the study.

STATISTICAL ANALYSIS

Data analysis was performed with the IBM SPSS
Statistics 17.0 (IBM Corporation, Armonk, NY,
USA) package program. The question of whether the
distribution of continuous numerical variables was
distributed close to normal was examined using the
Kolmogorov-Smirnov test. Whether the assumption
of homogeneity of variances was met was investi-
gated by Levene’s test. Descriptive statistics are ex-
pressed as mean+standard deviation or median
(minimum-maximum) for continuous numerical
variables, and categorical variables are shown as the
number of cases and (%). As a result of the goodness
of fit test, the significance of the differences between
the groups in terms of continuous numerical vari-
ables in which parametric test statistical assumptions
were provided was examined with the Student’s t-
test, and the significance of differences in terms of
continuous numerical variables in which parametric
test statistic assumptions were not provided was
evaluated with the Mann-Whitney U test. Categori-
cal variables were analysed by Pearson’s chi-squared
or Fisher’s exact tests of probability. The effects of
all possible factors thought to be determinant in pre-
dicting WMSD development were investigated by
multivariate logistic regression analysis. As a result
of univariate statistical analysis, all variables deter-
mined as p<0.25 were included in regression models
as candidate factors. In addition, odds ratio, 95%
confidence interval and Wald statistics were calcu-
lated for each variable. p<0.05 was considered sta-
tistically significant.

I RESULTS

The frequency of lower limb WMSDs among all pa-
tients diagnosed with a WMSD in the PMR outpa-
tient clinic was 8.67% during the past 2 years.

Descriptive statistics regarding the demographic
and clinical characteristics of the 110 patients are
shown in Table 1.

Frequency distributions of the lower extremity
WMSDs are shown in Table 2.
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TABLE 1: Demographic and clinical features of patients.
n=110
Age (years) 33.8+7.2
Age range (years) 20-49
Sex
Male 102 (92.7%)
Female 8 (7.3%)
Education status
Primary education 18 (16.4%)
High school 70 (63.6%)
College 22 (20.0%)
Marital status
Single 24 (21.8%)
Married 81(73.7%)
Divorced 5 (4.5%)
Number of children 1{0-3)
BMI (kg/m?) 26.4+3.8
Working time {years) 8 (2-22)
Complaint duration (months) 24 (3-60)
Smoking history 66 (60.0%)
Alcohol history 19 (17.3%)
Regular exercise 17 (15.5%)
Risk factors
Kneeling 45 (40.9%)
Stepping up and down 58 (52.7%)
Standing 70 (63.6%)
Working by pushing knees 8 (7.3%)
Permanent sitting 11(10.0%)
Using a pedal 16 (14.5%)
Wearing special shoes/boots 24 (21.8%)
Weight lifting 58 (52.7%)

BMI: Body mass index.

In Table 3, the comparisons of demographic and
clinical characteristics of the cases according to the
groups with and without WMSD in the hip are pre-
sented. There were no statistically significant differ-
ences between the cases with WMSDs in the hip and
the cases without, in terms of mean age, sex, educa-
tion status, BMI, duration of work, duration of com-
plaint, smoking history, alcohol history, regular
exercise and frequency of risk factors (p>0.05).

In Table 4, comparisons of demographic and
clinical characteristics according to the groups with
and without WMSD in the knee are presented.

Among the cases with and without WMSDs in
the knee, there were no statistically significant dif-
ferences, respectively, in terms of sex, education
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TABLE 2: Frequency distributions of work-related
musculoskeletal disorder diagnoses in the lower extremity.
Number of cases Percentage
Hip
No disease 87 79.1
WMSD 23 209
Trochanteric bursitis 8 73
Osteoarthritis 7 6.4
Muscular (hamstring, gluteal) strain 5 45
Joint swelling 5 45
Knee
No disease 18 16.4
WMSD 92 83.6
Ligament sprain 78 70.9
Meniscopathy 72 65.5
Osteoarthritis 9 8.2
Chondromalacia patella 9 8.2
Bursitis 7 6.4
Effusion 7 6.4
Tendinitis 6 55
[liotibial band syndrome 4 3.6
Feet-ankles
No disease 83 755
WMSD 27 24.5
Ligament sprain 1 10.0
Tendinitis 11 10.0
Effusion 7 6.4
Plantar fasciitis [ 55
Calcaneal spur 3 2.7
Total 110 100.0

WMSD: Work-related musculoskeletal disorder.

level, BMI, working time, smoking or alcohol his-
tory, regular exercise, working with knees, sitting
continuously, using pedals and lifting weights
(p>0.05). The average age of the WMSD cases was
higher and median complaint times were longer com-
pared to cases without WMSD in the knee (p=0.046
vs. p=0.005).

Risk factors such as kneeling and stepping up
and down were more common in WMSD cases
compared to those without WMSDs in the knee
(p<0.001 vs. p=0.005), while risk factors such as
standing and wearing special shoes and boots were
rarely seen (p=0.003 vs. p<0.001).

Table 5 shows comparisons of demographic
and clinical features of the cases according to the
groups with and without feet-ankles WMSDs.
There were no statistically significant differences
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in age, sex, education status, BMI, duration of
work, duration of complaint, smoking or alcohol
history, regular exercise, stepping up and down,
standing, working with knees, sitting and using
pedals (p>0.05). However, the frequency of wear-
ing special shoes/boots was statistically signifi-
cantly higher in WMSD cases compared to cases
without WMSDs in the feet-ankles (p<0.001), and
the incidence of risk factors such as kneeling and
lifting weights was statistically lower (p=0.023 vs.
p<0.001).

Table 6 shows the effects of all possible fac-
tors thought to be determinative in distinguishing
cases with and without WMSD, evaluated with
multivariate logistic regression analysis.

All variables with p<0.25 as a result of uni-
variate statistical analysis were included in multi-
variate logistic regression models as possible

TABLE 3: Demographic and clinical features of patients
according to the groups with and without work-related
musculoskeletal disorders in the hip.
No disease (n=87) WMSD (n=23) p value
Age {years) 33.616.8 34.6+8.7 0.6341
Sex 0.200*
Male 79 (90.8%) 23(100.0%)
Female 8(9.2%) 0(0.0%)
Education status 0.6741
Primary education 14 (16.1%) 4 (17.4%)
High school 57 (65.5%) 13 (56.5%)
College 16 (18.4%) 6 (26.1%)
BMI (kg/m?) 26.3+3.6 27.0+4.7 0.485"
Working time {years) 8 (2-22) 8 (2-21) 0.331%
Complaint duration (months) 24 (3-60) 18 (6-60) 0.938°
Smoking history 50 (57.5%) 16 (9.6%)  0.292
Alcohol history 16 (18.4%) 3(13.0%) 0.759*
Regular exercise 14 (16.1%) 3(13.0%)  >0.999¢
Risk factors
Kneeling 37 (42.5%) 8 (34.8%) 0.5021
Stepping up and down 47 (54.0%) 11 (47.8%) 0.5971
Standing 56 (64.4%) 14 (60.9%)  0.756"
Working by pushing knees 6 (6.9%) 2(8.7%) 0.672¢
Permanent sitting 7 (8.0%) 4(17.4%) 0.237¢
Using a pedal 12 (13.8%) 4 (17.4%) 0.740*
Wearing special shoes/boots 19 (21.8%) 5(21.7%) 0.9921
Weight lifting 42 (48.3%) 16 (69.6%)  0.0697

WMSD: Work-related musculoskeletal disorders; BMI: Body mass index;
Student's t-test; *Fisher's exact probability test; TPearson's chi-squared test;
$Mann-Whitney U test.
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TABLE 4: Demographic and clinical characteristics of patients
according to the groups with and without work-related
musculoskeletal disorders in the knee.

No disease (n=18)  WMSD (n=92)  p value
Age (years) 30.7+6.6 34.4+7.2 0.046"
Sex 0.349*
Male 18 (100.0%) 84 (91.3%)
Female 0(0.0%) 8(8.7%)
Education status 0.3891
Primary education 2{11.1%) 16 (17.4%)
High schoal 14.(77.8%) 56 (60.9%)
College 2(11.1%) 20(21.7%)
BMI (kg/m?) 26.242.9 26.5+4.0 0.708"
Working time {years) 6(2-18) 8(2-22) 0.118%
Complaint duration (months) 12 (6-36) 24 (3-60) 0.005°
Smoking history 12 (66.7%) 54 (58.7%) 0.528!
Alcohol history 3(16.7%) 16 (17.4%) >0.999¢
Regular exercise 3{16.7%) 14 {15.2%) >0.999¢
Risk factors
Kneeling 0(0.0%) 45 (48.9%) <0.0011
Stepping up and down 4(22.2%) 54 (58.7%) 0.005"
Standing 17 (94.4%) 53 (57.6%) 0.0031
Working by pushing knees 0(0.0%) 8(8.7%) 0.349*
Permanent sitting 0(0.0%) 11 (12.0%) 0.206*
Using a pedal 1(5.6%) 15 (16.3%) 0.463¢
Wearing special shoes/boots 12 (66.7%) 12 (13.0%) <0.001#
Weight lifting 8 (44.4%) 50 (54.3%) 0.4421

WMSD: Work-related musculoskeletal disorders; BMI: Body mass index;
Student's t-test; *Fisher's exact probability test; "Pearson's chi-squared test;
SMann-Whitney U test.

factors. As a result of the univariate statistical anal-
ysis, factors thought to differentiate patients with
hip WMSDs, such as permanent sitting and lifting
weights, were examined. Although the sex variable
was also a candidate factor, it was excluded from
the model since there were no cases of a woman
with a WMSD of the hip. The probability of a hip
WMSD was 4,825 times more likely (95%
CI=1.303-17.864) in those who lifted weights at
work (p=0.018). In addition, as a result of perma-
nent sitting, the probability of a hip WMSD was
statistically increased [OR=7.238, 95% CI=1.322-
39.629 vs. p=0.023].

As a result of the univariate statistical analysis,
factors thought to differentiate patients with knee
WMSDs, such as age, duration of complaint, step-
ping up and down, standing, and wearing special
shoes/boots, were examined. Since there are multiple
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connections between complaint time and working
time, the working time is excluded from the model. In
addition, these variables were excluded from the
model as WMSD was observed in all of the knees of
those whose jobs involved kneeling. There was a sta-
tistically significant and inverse relationship between
wearing special shoes/boots [OR=0.025, 95%
CI=0.003-0.180, p<0.001] and standing [OR=0.022,
95% CI=0.001-0.592, p=0.023] and the probability
of a WMSD in the knee. When a correction was made
according to other factors, the probability of WMSD
in the knee continued to increase statistically with the
prolongation of the complaint period [OR=1.092,
95% CI=1.002-1.189, p=0.044].

As aresult of the univariate statistical analysis,
factors thought to be effective in differentiating pa-
tients with WMSDs in feet-ankles, such as alcohol
history, kneeling, standing, special shoes/boots and

TABLE 5: Demographic and clinical characteristics of patients
according to the groups with and without work-related
musculoskeletal disorders in the feet-ankles.

No disease (n=83) WMSD (n=27) p value
Age (years) 342476 32.76.0 0.286"
Sex >0.999¢
Male 77 (92.8%) 25 (92.6%)
Female 6 (7.2%) 2(7.4%)
Education status 0.6741
Primary education 14 (16.9%) 4 (14.8%)
High schoal 54 (85.1%) 16 (59.3%)
College 15 (18.1%) 7 {25.9%)
BMI (kg/m?) 26.6+3.9 26.0+3.5 0.5321
Waorking time (years) 8(2-22) 8(2-18) 0.691%
Complaint duration (months) 24 (3-60) 18 (6-60) 0.408°
Smoking history 51(61.4%) 15 (55.6%) 0.587
Alcohol history 12 (14.5%) 7(25.9%) 0.239*
Regular exercise 13 {15.7%) 4 (14.8%) >0.999¢
Risk factors
Kneeling 39 (47.0%) 6 (22.2%) 0.0231
Stepping up and down 46 (55.4%) 12 (44.4%) 0.3217
Standing 50 (60.2%) 20 (74.1%) 0.1947
Working by pushing knees 7 (8.4%) 1(3.7%) 0.677+
Permanent sitting 10 (12.0%) 1(3.7%) 0.288*
Using the pedal 14 (16.9%) 2(7.4%) 0.348*
Wearing special shoes/boots 3(3.6%) 21(77.8%) <0.0017
Weight lifting 54 (65.1%) 4 (14.8%) <0.00'"

WMSD: Work-related musculoskeletal disorders; BMI: Body mass index;
Student’s t-test; *Fisher's exact probability test; TPearson's chi-squared test;
$Mann-Whitney U test.
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TABLE 6: Investigation of the combined effects of all possible factors thought to be determinant in predicting work-related
musculoskeletal disorder development with multivariate logistic regression analysis.
OR 95% CI Wald p value

Hip

Permanent sitting 7.238 1.322-39.629 5.206 0.023

Weight lifting 4.825 1.303-17.864 5.555 0.018
Knee

Age 1123 0.959-1.314 2.082 0.149

Complaint duration (months) 1.092 1.002-1.189 4.039 0.044

Stepping up and down 1.737 0.321-9.394 0411 0.522

Standing 0.022 0.001-0.592 5.168 0.023

Wearing special shoes/boots 0.025 0.003-0.180 13.333 <0.001
Feet-ankles

Algohol history 1.907 0.216-16.827 0.338 0561

Knegling 0.192 0.028-1.299 2.862 0.091

Standing 4420 0.727-26.877 2.604 0.107

Wearing special shoes/boots 109.494 14.406-832.196 20,592 <0.001

Weight lifting 0.115 0.019-0.712 5408 0.020

OR: Odds ratio; Cl: Confidence interval.

lifting weights, were examined. Regardless of the
other factors, it was observed that wearing special shoes
or boots triggered the probability of a WMSD in the
feet-ankles [OR=109.494, 95% CI=14.406-832.196,
p<0.001]. However, a statistically significant and re-
verse correlation was found between weight lifting
history and WMSDs in the feet-ankles [OR=0.115,
95% CI=0.019-0.712, p=0.020].

I DISCUSSION

The main aim of this study was to determine the fre-
quency and risk factors for developing lower ex-
tremity WMSDs, given the previous emphasis on
osteoarthritis.

In our study, which included 110 patients, lower
extremity WMSD was most common in the knee
(83.6% of patients), followed by the feet-ankles
(24.5%), and the hip joint (20.9%). In a meta-analy-
sis involving 27 papers in Iran in 2017, the knee had
the highest prevalence of lower extremity WMSDs
with 42.1%. However, the lower extremity diagnoses
were not mentioned, and the patients were not exam-
ined by a physician; the painful area was studied
using a self-reported survey.?
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In our study, ligament sprain and meniscopathy
were most common in the knee, followed by os-
teoarthritis and patellar chondromalacia. This is be-
cause the average age of factory workers was
younger than the age of onset of osteoarthritis
(33.8+£7.2), and automotive workers kneel while
working in the vehicle and constantly step up and
down as they enter and exit the vehicle.

The mean age of patients with WMSDs in the
knee was higher and the median duration of com-
plaints was longer than in other patients (p=0.046
vs. p=0.005). The reason for this is the biological
age-related changes in the joint structures that occur
as a result of cumulative exposure to various risk
factors.”® In our study, the most important risk fac-
tors in patients with knee WMSDs were kneeling
and stepping up and down (p<0.001 vs. p=0.005).
In previous lower extremity WMSD studies, in ad-
dition to these two risk factors, weight lifting, the
squatting position, continuous driving and walking

were emphasised.?'-?

In our study, the frequency of wearing special
shoes/boots was statistically significantly higher in
cases with WMSDs in the feet-ankles (p<<0.001). This
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may be due to the fact that, although special boots are
given in accordance with the workers’ shoe sizes,
they are made with a hard material to protect the toes
against any work accident and are heavy.

In our study, the probability of a hip WMSD was
4,825 times (95% CI=1.303-17.864) more likely in
workers who lift weights (p=0.018). Similarly, a
study involving 114 people in 2000 revealed that reg-
ular occupational weight lifting increased the likeli-
hood of hip osteoarthritis.'® Lau et al. reported the
most important associations for hip and knee os-
teoarthritis were previous trauma, obesity, work-re-
lated stepping up and down, and weight lifting.!” In
our study, no relationship was found between BMI
and lower extremity WMSDs. The reason for this
may be that automotive factory workers, who consti-
tuted the vast majority of our study participants, were
relatively short in height and low in weight, to facil-
itate assembly of the vehicle by moving in and out of
the vehicle easily.

In addition, the probability of a WMSD occurring
in the hip was statistically increased as a result of con-
stant sitting [OR=7.238, 95% CI=1.322-39.629 vs.

p=0.023]. The reason for this may be that constantly
seated workers tended to be machine operators sitting in
the same position with an inappropiate posture while
they work; furthermore, they tended to always use the
same-side muscles.

I CONCLUSION

WMSDs occur in both the lower and upper extrem-
ities. In the lower limbs, there may be diseases other
than osteoarthritis and special protective working
shoes and boots should be made more appropriately
to reduce WMSDs of the feet-ankles. The causes for
the onset of all WMSDs include inappropriate pos-
ture, frequent repetitive movements and overexer-
tion; an occupational health and safety culture should
be adopted in these areas of the working environ-
ment.

A limitation of our study is that only patients
who were admitted to our PMR outpatient clinic
and were diagnosed with lower extremity WMSDs
were included in the study. Longer follow-up stud-
ies are needed, in which all heavy industry workers
are examined for musculoskeletal health.
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