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Abstract

Introduction. Musculoskeletal disorders appear to be one of the most common work-related complaints among physicians. The aim of this study was to 
determine the prevalence of low back pain (LBP) among surgeons and its influence on postural stability and risk of injuries.
Material and methods. The study group comprised of 21 surgeons (11 orthopedic surgeons, 10 other surgical specialties) at the average age 43 years 
(range 27-66). exclusion criteria contained: drugs affecting balance, neurological, ophthalmological and laryngological diseases, current complaints on 
musculoskeletal system. The study protocol included general questionnaire, polish version of Oswestry Low Back Pain Disability Scale and tests on the 
stabilometric platform (TecnoBody with PROKiN Line software). We assessed the results of stabilometric tests with open and closed eyes and Average Track 
error (A.T.e) during “Proprioceptive assessment test” in the range of 7.5-12.5°.
Results. Low back pain (LBP) was reported by 19 from 21 surgeons. Average result in Oswestry questionnaire was 3.8 point (7.6% disability – minimal dis-
ability). One surgeon reached 24% of disability (moderate disability). The intensity of LBP was not linked to age, job seniority, BMi, activity level, specialty 
(orthopedic surgeons vs others) and results of tests performed on the stabilometric plate(p > 0.05). Orthopedic surgeons had significantly worse results for 
left ankle joint than other surgeons (A.T.e + Time 126.4 vs 108.6, p < 0.05). A.T.e was linked to job seniority (R = 0.47, p < 0.05).
Conclusion. Low back pain is common among surgeons. Usually it is mild and does not require any interventions. Low back pain does not affect postural 
stability and proprioception, thereby the risk of injury has not been increased. Orthopedic surgeons have higher risk of left ankle joint injury than other 
surgeons, independently on back pain intensity.
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Streszczenie

Wstęp. Zaburzenia mięśniowo szkieletowe należą do najczęstszych dolegliwości związanych z pracą wśród lekarzy. Celem badania było określenie rozpo-
wszechnienia bólów krzyża wśród chirurgów oraz jego wpływu na stabilność postawy i związane z tym ryzyko urazów. 
Materiał i metody. Grupę badaną stanowiło 21 lekarzy zabiegowców (11 ortopedów, 10 chirurgów innych specjalności) w średnim wieku 43 lat (27-66). 
Kryteria wykluczenia obejmowały przyjmowanie leków wpływających na układ równowagi, choroby neurologiczne, okulistyczne i laryngologiczne, aktual-
ne dolegliwości ze strony układu ruchu. Badanie polegało na wypełnieniu ankiety, kwestionariusza Revised Oswestry Low Back Pain Disability Scale w wersji 
polskiej oraz wykonaniu prób na platformie stabilometrycznej (TecnoBody z oprogramowaniem PROKiN Line). W badaniu oceniliśmy wyniki stabilometrii z 
otwartymi i zamkniętymi oczami oraz średni błąd (A.T.e) przy odtwarzaniu stopą okręgów w zakresie kątowym 7,5-12,5°.
Wyniki. Bóle krzyża zgłaszało 19 na 21 badanych. Średnia punktacja w kwestionariuszu Oswestry wynosiła 3,8 (upośledzenie sprawności o 7,6% – stopień 
lekki). Jeden badany osiągnął wartość 24% upośledzenia sprawności- stopień średni. Nasilenie dolegliwości nie korelowało z wiekiem, stażem pracy, war-
tością BMi, stopniem aktywności fizycznej, specjalizacją (ortopedzi vs chirurdzy inni) i wynikami badań na platformie stabilometrycznej (p > 0,05). Lekarze 
ortopedzi osiągnęli istotnie gorsze wyniki w próbie proporiocepcji lewego stawu skokowego od chirurgów innych specjalności (średni błąd + czas = 126,4 
vs 108,6, p < 0,05). Wielkość błędu korelowała ze stażem pracy (R = 0,47, p < 0,05).
Wnioski. Bóle krzyża są zjawiskiem powszechnym wśród chirurgów. Zwykle są łagodne i nie wymagają żadnych interwencji. Nie mają wpływu na stabil-
ność postawy i propriocepcję, a tym samym nie zwiększają ryzyka urazów w tej grupie. Niezależnie od bólu pleców ortopedzi mają większe ryzyko urazów 
lewego stawu skokowego.

Słowa kluczowe: bóle krzyża, chirurdzy, urazy
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Introduction

Whereas the overwhelming counts of disorders and diseas-
es have been studied in general population, the data about 
health state and work-related hazards among health-care 
providers is still limited. The results of few available studies 
indicates that stress exposure, sharp injuries, burnout and 
psychiatric morbidities, substance abuse and musculoskele-
tal pain are the most common work-related health problems 
in physicians population [1, 2, 3]. One of the most signif-
icant problems reported by surgeons, especially orthopedic 
surgeons, are musculoskeletal complaints, in which low back 
pain (LBP) takes a leading position [4, 5]. 

LBP was shown to be very common problem through-
out the world. It is well – known that the treatment of LBP is 
difficult because its pathophysiology remains unclear and in 
most cases the pain is non-specific. That is the reason why the 
results of most treatments are unsatisfactory [6]. As the back 
pain has tendency to recur, it significantly impairs the quality 
of life. Furthermore, the risk factors for LBP are also linked to 
depression and other psychiatric morbidities [7]. Coexisting 
of above mentioned conditions can create a vicious circle. If 
it is not stopped, it will lead to functional disability impair-
ing social as well as working life. The situation becomes even 
more serious if affects people responsible for others life, for 
example surgeons. Loss of effectiveness in surgeons work may 
be fatal to their patients. That is the reason why LBP should be 
properly diagnose and treat in surgeons population. 

It has also been proven that LBP affects the postural sta-
bility [8, 9]. Postural stability depends on cooperation be-
tween visual system, vestibular system and proprioceptors 
function. If it is impaired and static and dynamic balance de-
ficiencies occur, the risk of musculoskeletal injuries increases 
[10]. Many tools are addressed for assessing the postural sta-
bility and proprioception, including stabilometric platform, 
force plates and functional tests. Recognition of balance dis-
turbances and impaired postural stability is of importance 
especially in times, when sports activity during free time is 
getting more and more popular, also among surgeons and 
other health-care providers. In consequences the prevalence 
of sports injuries among surgeons has increased. It leads to 
absence in work and finally impairs the health care system 
functioning and considerably loads the economy of country. 

The good health state of health-providers is a precondi-
tion of proper health care system functioning. It is often for-
gotten by physicians who stand the patients well-being above 
their own health. There is a need of determining the haz-
ards linked to working in hospital to find out the prevention 
method and finally to keep the physicians healthy. The aim 
of this study was to determine the prevalence of LBP among 
surgeons and to evaluate its influence on postural stability 
and risk of injuries. 

Material and methods

The study group included 21 surgeons (11 orthopedic sur-
geons, 10 other surgical specialties) working in The Medi-
cal University of Bialystok Clinical Hospital and The Med-
ical University of Bialystok Children’s Clinical Hospital of 
L. Zamenhof. The average age was 43 years (range 27-66 
years). From 21 surgeons 5 were women. Exclusion criteria 
contained: drugs affecting balance, neurological, ophthalmo-
logical and laryngological diseases, current complaints on 
musculoskeletal system. The study protocol included general 
questionnaire with questions about age, weight, height, ac-
tivity level, position, job seniority, hours spent in work per 
week, polish version of Oswestry Low Back Pain Disability 
Scale and tests on the stabilometric platform (TecnoBody 
with PROKIN Line software). The test comprised of two 
phases. During the 60 seconds attempts, at first with opened 
and then with closed eyes, the center of pressure (COP) be-
havior and postural sway were assessed. In the second stage 
Average Track Error (A.T.E) and attempt duration were as-
sessed for both leg independently in “Proprioceptive assess-
ment test” which was a part of original software. During this 
test the surgeon was obligated to trace 5 times by motion his 
foot on platform the circle presented on the screen.

The statistical analyses were performed with STATISTI-
CA PL software. To evaluate normality of data distribution, 
Shapiro-Wilk test was used. If the test confirmed the data 
were distributed normally, Student’s t-test was applied. Al-
ternatively Mann-Whitney U test was used for comparisons 
between groups. To assess the correlation between variables 
Spearman’s rank correlation coefficient was applied. The p 
value < 0.05 was considered statistically significant.

The study protocol was approved by bioethics committee. 
All participants signed a consent form.

Results

Over the 90.5% of surgeons (19/21) reported incidence of 
LBP in the last 4 weeks. The average score in polish version of 
Oswestry Low Back Pain Disability Scale amounted 3.8 point 
(7,6 % disability), what indicates the minimal level of disabil-
ity. Only one from 19 surgeons reported moderate disability 
caused by back pain (12 points, 24% disability). The intensity 
of LBP was not linked to age, job seniority, activity level and 
specialty (orthopedics surgeons vs others) (p > 0.05). The in-
tensity of LBP was not linked to parameters describing COP 
behavior and postural sway during stabilometry tests (p > 
0.05). The mean A.T.E assessed during Proprioceptive As-
sessment Test was respectively 44.4% for left foot and 39.5% 
for right foot and was not linked to intensity of LBP even if 
the duration of the attempt (A.T.E+ time) was taken into con-
sideration (p > 0.05). Orthopedic surgeons had significantly 
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worse results for left foot than other surgeons (A.T.E + Time 
126.4 vs 108.6, p < 0.05). A.T.E was linked to job seniority  
(R = 0.47, p < 0.05). The significant differences were also 
found between orthopedic surgeons and other surgical spe-
cialties in anthropometric measures ( mean height 183 cm vs 
172 cm, mean weight 100 vs 73 kg, mean BMI 30 vs 24.6) and 
hours spent in work per week – 72 h vs 49 h. 

Discussion

The data about prevalence of LBP in general population are 
inconsistent. It probably depends on the definition of LBP. 
The problem is also that complaints have tendency to recur 
during the lifetime. A global review of the prevalence of this 
complaints in the adult general population was shown to be 
approximately 12%, with a one- month prevalence of 23%, a 
one-year prevalence of 38%, and a lifetime prevalence of ap-
proximately 40% [11]. Other authors stated that the lifetime 
prevalence of LBP is as high as 84% [6]. The data about the 
prevalence of LBP among health-care providers are scattered. 
In few studies it was shown that almost 70% of surgeons suf-
fer from musculoskeletal disorders in which LBP is the most 
common complaint met in almost 30% of cases [4,5]. Little 
RM et al, in turn, reported that 77% of endoscopic surgeons 
had experienced physical complaints [12]. In our study the 
complaints in the lower back within the last 4 weeks were 
reported by 19 from 21 surgeons what was a 90.5% of study 
group and was comparable to the prevalence among polish 
farmers and miners [13,14]. There arises the question why 
the incidence is so high? The opinions about risk factors for 
work-related LBP are divided. When some authors consid-
er forceful lifting, bending and twisting of the trunk, whole 
body vibration and heavy manual as the main risk factors of 
work-related LBP, the others minimize the pathogenic role of 
mechanical factors [6,15,16]. It seems that in our group the 
mechanical factors and time spent in work per week (on av-
erage 60 h, range 37-95 h) played significant role. Despite low 
back complaints in our group were very frequent, the level of 
disability in 18 on 19 cases was minimal and did not require 
medical treatment. Only one surgeon experienced moderate 
disability. Pop et al in their study found a correlation between 
the grade of disability measured by Oswestry questionnaire 
and BMI and job seniority [17]. In opposition, we did not 
find a significant correlation between age, job seniority and 
BMI and the severity of LBP. 

It has been shown that LBP can impair postural stability 
[8,9,18]. It is also well-known that improper postural stabil-
ity leads to higher injury risk during sports activity [10,19]. 
Soliman ES et al and Ruhe A et al stated that the severity of 
pain was one of the determinants affecting dynamic balance 
and postural sway in patients with LBP [20,21]. Our study 
did not reveal correlation between intensity of LBP pain and 

postural stability. The ankle joint proproception has also not 
been linked to the severity of pain. 

When study group were divided into orthopedic surgeons 
and other surgical specialties interesting findings were ob-
served. Orthopedic surgeons have significant worse proprio-
ception in the left foot and the level of impairment was linked 
to job seniority. This relationship needs further investigation. 

Our study is one of few studies concentrated on health-
care providers. This kind of studies should be continued to 
determine more work-related hazards and to introduce the 
specific prevention. As the physicians are not very keen to be 
examined, the study protocols needs to be easy, not time-con-
suming and simultaneously provide much information. The 
most important limitation is the number of surgeons in our 
study group. 

Conclusion 

Low back pain is common among surgeons. Usually it is mild 
and does not require any interventions. Low back pain does 
not affect postural stability and proprioception, thereby the 
risk of injury has not been increased. Orthopedic surgeons 
have higher risk of left ankle joint injury than other surgeons, 
independently on back pain intensity. There is a need for fur-
ther investigation about occupational hazards in health-care 
system.
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