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Abstract

Purpose Pediatric surgeons are exposed to intense work-related activities, depending on their profession, including residency
training. This study aims to investigate the musculoskeletal symptoms and analyze the relationship between musculoskeletal
symptoms and the demographics, physical activity levels, and body mass index (BMI) of pediatric surgeons.

Methods A total of 82 pediatric surgeons (female, 20; male, 62) were included in this study. The musculoskeletal symptoms
were determined using the Cornell Musculoskeletal Discomfort Questionnaire. The levels of physical activity were deter-
mined using the International Physical Activity Questionnaire.

Results The mean age of the participants was 48.97 + 8.894 years, the mean BMI was 26.72 +4.12 kg/m?, and the mean
working time after acquiring their specialty was 18.65 +9.83 years. The average surgery counts per week were 15.22 +12.17.
Pediatric surgeons mostly complained from lower back pain, upper back pain, neck pain, and right and left shoulder pain.
Surgeons with higher BMI had higher pain scores and received more treatment sessions.

Conclusions Pediatric surgeons’ complaints are related to their total numbers of surgery. Higher BMI and lower physical
activity seem to be the major contributing factors for developing musculoskeletal symptoms. The study results indicated that

surgeons should keep their BMI levels to the optimum and increase their physical activity levels.
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Introduction

Healthcare workers are also among those at the risk of
work-related musculoskeletal problems [1-4]. In particu-
lar, surgeons are exposed to intense work-related activities,
depending on their profession, including residency training.
Pediatric surgeons who perform long-term intensive opera-
tions for pediatric pathologies are also included in this group
and are at risk of these problems. Maintaining standing for
a long time is one of the important reasons why surgeons
develop work-related musculoskeletal symptoms. Static back
and shoulder posture and repetition of large amounts of simi-
lar movements during long-term operations may increase
postural fatigue in the back and shoulders [5]. Espisito et al.
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reported that there is a limited working area, limited use of
instruments, and poor ergonomic especially during pediat-
ric laparoscopy; also, the frequent use of pain relievers by
surgeons performing laparoscopy [6, 7]. In addition, lack of
physical activity has been pointed out as another factor that
creates musculoskeletal problems for surgeons [1, 2, 6]. In
recent studies, the relationship between musculoskeletal sys-
tem problems, sports, and physical activity has been exam-
ined, and the results showed that physically inactive people
can develop musculoskeletal problems if they stay in static
postures for a long time while they work [8, 9]. The results
also indicated that regular and purposeful physical activity
was effective in the prevention of musculoskeletal system
pain and the treatment of musculoskeletal system problems
[8—10]. Therefore, studies have been conducted to identify
and prevent musculoskeletal problems resulting from work-
related postures and positions [11]. There is a relationship
between the working conditions of many healthcare pro-
fessionals and musculoskeletal problems. Although some
studies investigated musculoskeletal disorders in pediatric
surgeons, none of these studies investigated the relationship
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between physical activity level, body mass index (BMI), and
musculoskeletal disorders in pediatric surgeons [6, 7]. This
preliminary study aims to identify musculoskeletal problems
caused by the working conditions of surgeons, such as the
number of operations per week, and their physical activity
levels. We hypothesized that there was a correlation between
musculoskeletal problems and the daily surgery counts of
the surgeons. Our secondary hypothesis was that surgeons’
physical activity levels and BMIs could affect the severity
of their musculoskeletal symptoms.

Material and methods

The basic design of the present study was to evaluate the
questionnaire forms given to the participants. The recruited
participants were voluntary surgeons who specialized in
pediatric surgery and were actively working between March
2018 and April 2019. The demographic information of the
participants, such as years worked as a pediatric surgeon,
daily and weekly surgery count, approximate surgery dura-
tion, treatment duration (days) received and workdays lost
due to work-related musculoskeletal injuries were recorded.
Informed consent was taken before the study was conducted.

The questionnaires were distributed at two separate
regional meetings in which there were 94 registered partici-
pants. A total of 82 volunteers participated and only com-
plete forms were evaluated.

Musculoskeletal problems were determined using the
Cornell Musculoskeletal Discomfort Questionnaire devel-
oped by Hedge et al., which was translated and validated
in Turkish in the study by Erdinc et al. [12]. This question-
naire aims to define the areas of musculoskeletal symptoms;
their frequency, severity, and pain levels; and whether the
problem intrudes with working ability. According to the last
working week; the frequency of pain was graded using a
5-point Likert scale (1, never felt pain; 2, once or twice;
3, three or four times; 4, once every day; 5, multiple times
every day). The severity of pain was graded using a 3-point
Likert scale (1, mild pain; 2, moderate pain; 3, severe pain).
Intrusion with working ability was graded using a 3-point
Likert scale (1, never intruded; 2, a little intrusion; 3, a lot of
intrusions). With this questionnaire, each body part obtains
a point between 0 and 90; lower points mean lesser effect of
pain, and higher points mean greater effect of pain [13, 14].

The physical activity levels of the participants were deter-
mined using the International Physical Activity Question-
naire (IPAQ) [15]. This test was translated and validated by
Saglam et al. and its validity and reliability were reported as
r=0.3 and r=0.69, respectively [13]. This questionnaire is
based on physical activities lasting more than 10 min within
the last 7 days, recording them as frequency, duration, and
intensity and converting this information into Metabolic
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Equivalent of Task (MET) value. The MET value is the
amount of oxygen consumed while resting in a sitting posi-
tion (1 MET =3.5 ml 02/kg/min). This questionnaire con-
sists of four items: vigorous physical activities, moderate
physical activities, walking, and sitting questions. For IPAQ,
a person spends 8 MET in “vigorous physical activities,”
4 MET in “moderate physical activities,” and 3.3 MET in
“walking”. To calculate the total MET value, MET values
are multiplied with minute, and frequency (day) values and
final MET values are summed. Total MET values lower than
600 indicate “low physically active,” MET values between
601 and 3000 indicate “moderate physically active,” and
MET values higher than 3000 indicate “highly physically
active” [13, 15]. According to these levels of the IPAQ form,
subjects were separated according to their physical activity
levels and compared in terms of musculoskeletal discom-
fort. Additionally, participants were grouped by their BMI
into two groups: 18-25 was accepted as “Normal BMI”
and 25 + was accepted as “High BMI”. We compared these
groups for received treatment duration to analyze BMI’s
effect on the recovery period.

Ethical information

Ethical approval was obtained from Hacettepe University
Ethical Committee (number: GO 19/901).

Statistical analysis

Statistical analysis of the data was conducted using SPSS
20.0 (IBM Statistics Coach). Descriptive information was
presented as arithmetic mean (X) and standard deviation
(SD). Our data were nonparametric; therefore, between-
group differences were evaluated using Kruskal-Wallis and
Mann—Whitney U tests. The correlation was evaluated using
Spearman’s rank correlation. p < 0.05 was considered as sta-
tistically significant.

Results

The questionnaire forms of 82 pediatric surgeons (20
females, 62 males; 6 left hand dominant, 76 right hand
dominant) were included in our study. The average age of
the participants was 48.97 + 8.89 years (minimum 31; maxi-
mum 75), their average BMI was 26.72 +4.12 kg/mz, and
the average duration of work after gaining expertise was
18.65 +9.83 years. The average number of operations per
week was 15.22+12.17 (Table 1). Considering the physi-
cal activity levels of the participants, 27 had “low”, 41 had
“moderate” and 14 had “high” physical activity levels. The
participants’ IPAQ values are presented in Table 1. The Cor-
nell Musculoskeletal Discomfort Questionnaire results of
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Table 1 Demographic information and international physical activity questionnaire (IPAQ) values of the surgeons

Demographic information Mean +SD

International physical activity values Mean + SD

Height (cm) 174.14+8.78 MET values 2551.29 +5780.56
Body mass (kg) 82.08+16.87 Activity groups (Median) (n%) 27 low (32.9%)
BMI (kg/m?) 26.72+4.12 41 moderate (50%)

14 high (17.1%)
Years worked as a pediatric surgeon (years) 18.65+9.83 Vigorous activity duration (min/week) 82.11+190.04
Average surgery count (Number/week) 15.22+12.17 Moderate activity duration (min/week) 98.85+162.87
Received treatment time (days)* 14 (2-10,585) Walking duration (min/week) 424.27 +1584.96
Workdays lost (days)* 14 (2-140) Sitting duration (min/week) 1166.81 +1167.44
Table2 Cornell 12.

musculoskeletal discomfort
questionnaire scores
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the participants are presented in Table 2, together with their
subscales.

Spearman’s correlation analysis was performed to find out
if there was a relationship between BMI, pain scores, and
duration of treatment. The results showed that there was a
correlation between BMI and right shoulder, right thigh, and
left thigh pain scores and the duration of treatment received
due to work-related musculoskeletal problems (p =0.026,
0.05, 0.014, and 0.006, respectively). There was a signifi-
cant correlation between the weekly number of operations
of participants and their low back pain scores (p =0.017)
(Table 3). Although the shoulder pain and upper arm pain
scores were higher in surgeons with a high number of lapa-
roscopic operations, it was not statistically significant. There

Right Upper

1]

Right  Right Wrist Lower Back Right Upper Right Knee Right Lower
Forearm Leg Leg

The total pain score is 7.02 + 19.28.

was also no relationship between the gender of the partici-
pants and their musculoskeletal system problems. The work-
days loss of the participants due to injury and left shoulder,
left ankle, and hip pain scores were correlated (p =0.005,
0.008, 0.018, respectively) (Table 3).

The conditions of the participants according to their
body mass index and the duration of treatment due to work-
related musculoskeletal problems were compared using
Mann—Whitney U test; participants with a BMI over 25
were found to receive significantly more days of treatment
(Z=-2.328, p=0.02).

When the participants were compared for physical activ-
ity groups using Kruskal-Wallis test, there was a signifi-
cant difference in the right shoulder pain score between the
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Table 3 Correlations

between scores of Cornell BMI Total SUR- Workdays lost Met value Met group
. GERY COunt
musculoskeletal discomfort
questionnaire’s sub-parameters Shoulder pain (R) r —0.285  —0.190 0.163 -0.363 —0.432
and other parameters p 0.067 0211 0.285 0.014* 0.002*
Shoulder pain (L) r -0.117 0.053 0.417 —-0.248 -0.224
p 0.461 0.735 0.005* 0.109 0.140
Upper arm pain (R) r -0.331 —0.168 0.033 -0.242 —0.203
p 0.026* 0.255 0.822 0.101 0.157
Upper arm pain (L) r -0.149 0.121 0.015 0.032 0.058
p 0.336 0.418 0.919 0.834 0.693
Wrist pain (R) r 0.198 0.139 0.271 -0.097 —-0.027
p 0.182 0.335 0.057 0.512 0.851
Wrist pain (L) r 0.256 0.166 0.372 -0.133 —-0.119
p 0.090 0.258 0.008* 0.384 0.410
Neck pain r 0.003 —0.067 -0.014 —0.199 —0.264
p 0.981 0.620 0.917 0.142 0.044*
Low back pain r 0.158 0.341 0.028 0.132 0.050
p 0.293 0.017* 0.850 0.381 0.727
Hip pain r 0.186 0.103 0.354 -0.029 —0.135
p 0.244 0.510 0.018* 0.856 0.378
Thigh pain (R) r —-0.301 —0.095 0.122 —-0.163 —0.228
p 0.05* 0.530 0.417 0.284 0.119
Thigh pain (L) r —-0.374 —0.095 0.070 —0.167 —-0.191
p 0.014* 0.530 0.644 0.274 0.194

Bold values indicate the strong relationship between two parameters

*p < =0.05, Spearman correlation analyses, — no significant correlation, R right; L left

groups (> =8.885, p=0.012). Comparison between groups
was made using the Bonferroni correction (p <0.017). The
participants with low activity levels were found to have
higher pain scores than those with high activity levels
(p=0.002).

The participants’ physical activity intensity was only
related to the right shoulder pain score (p =0.014).

Discussion

Numerous studies have shown that there are work-related
musculoskeletal complaints among healthcare professionals
[4]. Because of the static posture and position, up to 66% of
the musculoskeletal system problems have been reported in
surgical specialties [6, 7]. In the study of Esposito et al., 43%
of the participants stated that laparoscopic surgery has worse
ergonomics than open surgery. Again, in the same study,
44% of surgeons used daily painkillers, and approximately
17% stated that this pain negatively affected surgical activity
and social activity [7]. This study concentrated on surgeons
and was the first to investigate the correlation of physical
activity, BMI, and musculoskeletal disorders in pediatric
surgeons. We found that the participants in this study mostly
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complained of low back pain, upper back pain, neck pain,
and right and left shoulder pain. It was observed that as the
number of operations increased, the low back pain score also
increased, and surgeons with high physical activity levels
had lower shoulder pain scores.

It has been determined that surgeons with higher BMI
have higher pain scores. In addition, these participants
had to receive more treatment sessions for their musculo-
skeletal symptoms. The subjects of the study had similar
BMI distributions in all ages. Age had negative and weak
correlations with shoulder and leg pain scores; however,
with increasing age, surgeons had lower surgery counts
and workload. Therefore, it is not possible to deduct an
age related outcome from our study. This shows that
keeping a healthy BMI is not only beneficial regarding
general health but also affects work-related symptoms.
Unlike other studies, no statistical difference was found
in pain scoring between open and laparoscopic surgery
in this study. In most of the studies, only laparoscopic
surgeons were evaluated [6, 7, 14]. This study focused on
surgeons who performed both open and laparoscopic sur-
gery. Nevertheless, in accordance with the aforementioned
studies, although there was no statistical difference, pain
score was higher in those who performed laparoscopic
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surgery. Our participants were mostly male pediatric sur-
geons, and there was no significant difference in demo-
graphic information, except for height, weight, and BMI.
In 2006, Wijnhoven stated that, regardless of the anatomi-
cal location and duration, women tend to have more mus-
culoskeletal problems than men [16]. Coury et al. stated
that work-related problems are not gender-oriented and
are dependent on loading [17]. We could not find any dif-
ference in musculoskeletal problems between men and
women who were similar in all respects, except height,
weight, and BMI. Nilsen et al. reported that overweight
and obese people have a higher risk of developing back
and/or neck pain compared with normal-weight individu-
als [9]. Viester et al. found a relationship between BMI
and lower extremity musculoskeletal problems in working
people [18]. Similarly, we found a significant relationship
between BMI and musculoskeletal problems in the right
upper arm and right and left thigh. We assume that, during
surgery, the antigravity muscles and the right arm pre-
dominantly used for surgical procedures are consistently
working longer and a higher BMI means a higher work-
load for these muscles. As a result, increased musculoskel-
etal problems occur. When the participants were grouped
according to their BMI, the higher BMI group received
more treatments than did the normal BMI group. Conse-
quently, it can be assumed that a higher BMI means more
load on the muscles, giving higher damage to the muscles
that can last longer. The significance of the relationship
between the number of daily operations and low back pain
scores may mean an increased number of operations and
longer periods under load, and this may cause back pain
in surgeons. There are similar comments regarding the
increase in complaints with the increasing workload [14].
When the participants were divided into three groups as
low active, moderately active, and highly active according
to their activity levels, there was a significant difference
between the groups in the right shoulder pain score. The
comparison between groups revealed that the highly active
group had lower pain scores than did the low active group.
In the literature, Heneweer et al. could not find a direct
link between chronic low back pain and physical activity
[8]. Nilsen et al. found that physical inactivity is associ-
ated with higher musculoskeletal problems and that being
active even 1 h a week can be protective [9]. Similar to
the literature, the pain score was higher in the group with
lower physical activity in our study. Viester et al. reported
that obese people tend to be more at risk of having prob-
lems with the musculoskeletal system and recover more
slowly [18]. This study shows that being highly physically
active can prevent the development of musculoskeletal
disorders or decrease their levels. To support the muscu-
loskeletal system, reducing the BMI and performing pro-
grammed physical activity will help prevent both these

injuries and problems. Strengthening the body, which is
the most important instrument of surgeons, with sports
and similar activities and learning how to ergonomically
use the body are as important as surgical training. Xiao DJ
et al. emphasized that similar training can be given in the
simulator laboratory [19].

The present study has some limitations. This retrospective
study was carried out in a single study group with a limited
number of participants. To confirm the findings, prospective
studies with larger sample sizes are needed.

Conclusions

It is the nature of the work to stand for a long time daily and
work in a static posture with fixed head and body positions
in surgical practice. These data suggest that a normal BMI
and increased physical activity is associated with less mus-
culoskeletal complaints amongst pediatric surgeons. In addi-
tion to surgical training, training in posture and ergonomics
in simulation laboratories may also help make professional
life healthier. A prospective study with a larger number of
participants is required to determine causality versus asso-
ciations found in this preliminary study.
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